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^  Chapter  1  ■  Electrostatic  ^ 

^hat is  electrostatic?  ^Lj^l ^  U 

[Electrostatic:j  is  a  phenomenon  of  an  acquisition  of  the  body  a  static  positive  or 
negative  electric  charge  by  methods  of  mbbing,  induction  or  contact. 

jl  dl^l  jl  Aijjlaj  4_^ljaj  jl  ул  Л  1^1  kk\  <jjIjj^  4  W  кк\  ^Loi^VI  l^Loij^I  fijAlJa  ;Д  iM^/nll 

h4ention  some  common  observations  about static  electrici'ty? 

?Дл£ЬиЛ|  A^bj^.Sil  ilp  4i jj3la1I  a\\  (J^sxj  j£jI  /(Jm 

(1)  attraction  of  small  pieces  of  paper  if  they  are  close  to  a  plastic 
material,  such  as  a  comb  when  the  comb  mbbed  by  hair. 

(2)  The  charged  balloon  attracted  to  the  wall. 

(3)  When  you  walk  on  a  woolen  carpet,  your  feet  get  mbbed  by 
the  carpet  and  become  electrostatic.  You  can  feel  a  generated 
electric  charge  on  your  body  as  a  slight  electric  shock  when 
you  touch  a  metal  door  handle. 

jxjudlL  LI jIAaII  j^uabQ  oJLq  Cluj^  |j|  (JJj]l  LjL.aLaad  l^Ia^I 

^  jIa^L  jj*s  al^ll  jjllLl  jLuajll  (^2) 

_ Ь JJaa]|  j^  oJLojJ  L]j^^  ,JxJ  L^ILI  jjaJ^.^]  ^]1Ьаьо!Я,Л  л1с>  AijiL  ALLj^  АЛЯаиЭ  л] jJ 

^hen  is  a  boJy  have:  (l) a posi'ti've  charge.  (z) a  negarive  charge? 

fJuJLui  ^2 )  , 4ллим  f^j)  ■...Wi  yjv 

(1)  The  body  will  be  a  positive  charge  when  some  of  its  atoms  lose  some  of  its 
electrons,  so  that  positive  ions  become  positive  and  thus  the  charge  of  the  body  is 
positive. 

(2)  The  body  will  be  a  negative  charge  when  a  some  of  its  atoms  acquires  additional 

electrons  and  becomes  negative  ions  and  thus  the  charge  of  the  body  is  negative. 
j^  ^ajol^l  ^L^ojj  jj^  L]]Lj  J^  LjL jjI  ^JjoajS  l-^L jJJ^I  jjoxJ  AjI  jj  j^  Ljaid  jlij  LaIc.  ^LLojj  ^ajal^l  J  n  C 

^■L^Lai  ^ajol^l  A  W  al  jj^  Д-^Lai  CjL jjI  ^JjoaJa  A^Lbl  CjL JJJ^I  ^l  jl  j-Q  Ljalj  (,^  Utn^j  LLc.  <LLai  Д  W  ^aJoL^I  (,^  (^2) 

Sare  ihe  §oUau!it$gz 

-  (2019/1)  The  proton  inside  the  nucleus  of  the  atom  and  its  charge  is  positive  and  it  is 
equal  to  the  charge  of  electron. 

-  The  electron  or  proton  charge  is  the  smallest  unit  of  measurement  for  the  charges. 

-  The  charge  of  any  charged  body  is  equal  to  the  multiple  of  an  electron  charge  and  number 
of  electron.  Then  can  be  calculated  from  the  following  formula: 

body  charge 


f 


number  of  Electrons  = 


q 

n  =  - 
e 


electron  charge 
Experiments  showed  that  the  electron  charge  is(1.6x  10“  ^^C). 

One  Coulomb  is  equivalent  to  the  total  charge  of  (6.25  x  10^®)  electron. 
Coulomb  is  large  unit.  It  is  commonly  used  parts  are: 

Micro-Coulomb  (pC=10“^C)  and  Nano-  Coulomb  (nC=10“^C  ). 
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xplain  an  acti'vi'ty  that  shows  that  si'mi'lar  char^es  are  rebelh'n^  ancJ  ch'fferent 
charges  attracteach  other? 

CjU^a^Ij  j^Ujj  A^LuUAil  CjUaAII  ^jI  JaL^  ^  juil  ;  jj 

Activity  tools: 

Two  identical  rods  of  solid  rubber, 

Two  identical  rods  of  glass, 

Two  pieces  of  cloth,  one  wool  or  one  fur  and  the  other  one  silk, 

Strings  of  cotton  or  silk  (hangers). 

Astia3j  QA  AstiaS  jliLuj  tL_lLuall  JaLLxAll  Ja  J^LalA  jliLuj  ^isUUll  <ilj|jj| 

^(JaL^  4(jiaall  jl  jJ^pJl  jA  LijA  ijJj^l  jA 

Activity  Steps: 

First: 

•  Hang  the  tow  rubber  rods  horizontally  by  tow  strings  using  the  holders  so  that  the 

two  rods  are  close  to  each  other. 

•  Rub  each  of  the  rods  individually  with  the  wool,  each  of  them  will  be  negatively 

charged. 

•  leave  the  tow  rods  hanging  freely,  we  see  that  they  repel  each 

other. 

^JaUuIII  CjI 

jjQ  j^jlijA  1  1»  ^  j  j^LoL^  AJaLoi jJ  jjJaJSkiJ  ^^^1^1  ^  JaLla.All  (jL-l  • 

^^4_^Laill  Aj^uoillj  1  (_j£  (j^uullLai^  Jj^oall  AxJaB  AJaLoi jJ  j1  jijl  (^^-L j  1  (j£  С^11л1  • 

SCCOnd*  ^  LaA  jiljj  1  tAjjaJ  (jjilx-A  (j^Loill  <iljjj  • 

•  Hang  the  tow  glass  rods  horizontally  and  get  them  closed  to  each  other. 

•  Rub  each  of  the  rods  individually  with  the  silk,  each  of  them  will  be  positively 

charged. 

•  leave  the  two  rods  hanging  freely,  we  see  that  they  repel  each  other. 

Similar  charges  repel  each  other. 

;iaU^I  Сл\ jla^ 

^La^autfaxJ  jA  (jjJjlijA  1  Ag  Ix^j j  j^LAL^  A-laLaijJ  jjlaj^^l  (,5^!  (^^^^  (3^*-^  • 

jaII  Ajaajllj  1  Ag  lA  (J£  (jaajjjjol^  t  JJJ^JI  Ajub^  JJaLal jJ  .^1  jill  (^jU-J  I  (j£  • 

J  Ag  к^я  )  ^  LaA  jaljj  Ja^bLl  cAjjjlJ  (jlilx-A  (jjSLoJl  iiljjj  • 

^L^ojax-J  ^  j^UjJ  ^ jjlb  A^LujlAll  CjLiaajll  jl  ^JaU^I  jA  • 

Third: 

•  Hang  a  rod  of  glass  and  a  rod  of  rubber  horizontally  and  get 

them  closed  to  each  other. 

•  Rub  the  glass  rod  with  silk,  it  will  get  a  positive  charge,  we  rub  a 

rubber  rod  with  wool,  it  will  get  a  negative  charge. 

•  Leave  the  two  rods  hanging  freely,  we  see  that  they  attract  each 

other.  Different  charges  attract  each  other. 

^JaUuIll  Ljljla^ 

^LA^ojax-J  (jA  (j^jlijA  1  I*  7-  J  j^LAL^  AJaLoi jJ  (jjJajj^  (_5^l  ^  (3^^  • 


^^AJLoi  Aj^ojdJ  (j^-judjjjoi^  < Ь JA^I  -ULUaII  (jLoi  С;Лл1  j  (^Aj^ J^I  Aj^-juJU  (jLuJl  (j^ojllLai^  JJJ^I  AxJa^  ^L^  jll  3U1  С^11л1  • 

.  jjMI  J^I  ‘  U^oJaxJ  ^  La^JL^  -la^!^  6<JJJ»-J  (jjilx-A  (j^LuJl  tJjjj  • 

.L^ojax-J  ^  jJU  ^  qViA  Л\  djU^uuJl  jl  »  Ut  i4t  d)  j^  \  \  1  it  \ 
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bodies  wUh  electirostatic 

l~iow  тап^  mcthoJs  of charging  of boJiGS  with  electrostatic? 

\<\  .  Л\  (3^1  /l'^l  1  J  LH 

(J)  Charging  by  mbbing.  @  Charging  by  contact.  @  Charging  by  induction. 

AijjJa  , jjjLajI)  Aijjia  A^JjJa 

Cflanfy:  (l )  fOhar^in^  boch'es  by  rubbing. 

(z)  Cfharging  bodies  by  contact 

(^)  C)hargi'ng  boch'es  b^  i'nJucti'on  (effect). 

^jlaj  J)j-4l)  (^jji  (3)  .lh)-®^)  ^jiaj  ^LuaV)  (2)  .‘^«^)  ^J^^  ^LuaV)  (1)  \C^  ^^3  /сИ 

(1)  Charging  bodies  by  rubbing: 

When  a  balloon  rubbed  by  a  piece  of  wool,  a  positive  charge  will  appear  on 
the  piece  of  wool  (due  to  the  loss  of  some  of  its  electrons),  while  a  negative 
charge  will  appear  on  the  balloon  (as  a  result  of  the  acquisition  of  those  electrons). 

Now,  if  you  hang  the  negatively  charged  balloonwith  an  insulatedstring  and 
makeit  close  to  the  piece  of  wool  positively  charged,  you  will  find  the  piece  of 
wool  attracts  towards  the  balloon. 

Laj^  Ja  )  ^ j  ^ ^ ^ AaJoS  i и  и  ( Ь ^^^])  Ja  Ij ^lj  )J) 

CllJ^ j  Я]^1с.  Ja  J_JLuJ)  ^LlauuJlj  J^^^juIa])  J^LJ)  ^'^^J  (^Cljlj tJ]j  ^LoiJ^y  ^  }  UJ^W^^  LS^  J^JLuj  ^dauuj  ^)^Jaj 

,  Jj]LJ)  L^)  оЛА  L_S JA^)  AjtJa^  j)  J^)  ^  Wj.j]lj  <j j^uuIa])  L_S jj>.o])  Ajub^  <jA 


(2)  Charging  bodies  by  contact: 

Hang  two  balls  of  balm  marrow  with  tow  insulated 
strings  from  the  same  point. 

Charge  of  one  of  the  balls  by  touching  it  with  an  already 
shocked  glass  rod  with  silk. 

Leave  this  ball  to  touch  the  other  ball  which  is  not  charged. 

You  will  see  that  the  balls  repel  each  other. 

Ja  (jLuJ  L^JjoiAbLAJ  J^j^)  (jA^)  j^uudj  СбЛ^) j  j]aaj  jA j  ^  jlc.  6.^La  jA  jjJaJ^  ^OaLoi jJ  jLaJ^)  ^LiJ  6.^La  jA  j^j£  (J^C.  •^JALeJi)  AiSjjIa  (^2^ 
)La  j  )  Ag  j>>»a)  jc.  j^j£])  .^Ltjj)  tJ]J  .lau  Ja^blj  fc  jjLauJ)  (j£juJ)  La£  <j j^uuIa])  j^  (Jj^V)  ^J^)  (JAAblj  L^jj)  ^  jJj^Jlj  Я£ j]Aa  ^L^  j]) 
,(jiJj£])  jiljj  (J)  (J.^)  Laa  (JjoLaIJIj  jV)  6J^)  ^  W  Л)  (JA  LAJoia  ClUjalJ^)  4i  j^uAa])  J^  A^LJ)  6j£])  j)  (^^Jc.  (Jjj 
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(3)  Charging  bodies  by  induction: 

•  We  need  rubber  rod  with  a  negative  charge  and  metal  ball  to  charge  it. 

•  Approached  a  rubber  rod  to  the  metal  ball  surface  which  is  naturally  charged  and 

isolated. 

•  Then  the  negative  charge  of  the  rod  in  terms  of  electrons,  will  repel  the  negative 

charge  of  the  surface  bull  (electrons)  and  push  it  toward  the  far  side  of  the  rod. 
(this  is  known  as  a  free  electron)  and  positive  charge  will  appear  on  the  near 
side  of  the  rod  (this  is  known  as  a  bounded  charge). 

•  connect  the  metal  ball  to  the  earth  by  linking  its  surface  by  a  wire  ending  at  the 
earth,  or  by  touching  its  surface  by  your  fingers.  But  keep  the  charged  rod  close 
to  the  ball.  Wbat  do  we  observe? 


charged  rod 


charged  rod 


charged  rod 


obserye  that  the  free  electrons  have  lo^  to  the  earth. 

•  Disconnect  the  ball  connection  to  the  earth  and  keeping  the  rod  close  to  the  ball. 

•  Move  the  rod  away  from  the  ball. 
result: 

You  will  fmd  that  the  bounded  positive  charges  distributed  evenly  on  the  external 
surface  of  the  ball. 

CIjI CliaJl  Aijjlaj  (3) 

AJjj3L4  dj£  ja 

Aj^ujdJ  JaUajiJl  jjQ  jLoi  j*s  Ail  • 

aULuJI  CljLiauuJl  jsljj  fij^l  j-Q  Д-JLuJl  jLuJl  L^jij  • 

j^JaJ j  <j j^uuLJI  (jLuJl  jc.  Aj£u<ui  Л  Liq'i  ..iaul  ^l  ^Aajllall  dlLlauuJl^ 

^  а\1  <  *  4  1*ГЛ1  ^  ^  A  L  ^  L  L'W  aLLSuQ  Aj^j^q  Aj^^julI 

^  Clljaljj  Л  q  JLill  CLI  W  AJI  LUJjulIJjI  l^uuLb<i!)lj  jl^  jjajjui  tJLuLi  ^JaLuLi Jj  jjajVL  A^llIxuJI  6J^I  (Jjoajj  • 

,(jjajVI  (^l  ^ j^uljLJI  jLuJl 
^(jjajVL  6J^I  (jLuajl  • 

t6j£j|  jc.  Aj jauLjLJl  (jLuJl  ^  • 

^^^.^jL^I  ^iajuJl  (^5-L>  ^li^L  jjji  jA  AI^uljL  I  ^  ^  ^J^^  j^  Ja^^jLjuLi  ;AiAijjII| 

•  IMPORTANT  NOTE:  Inductive  charging  gives  the  opposite  charge,  while  the 

charging  by  contact  method  gives  the  same  charge. 

^Lojil  Aiijjlaj  j^juJl  Lai  cAJ^juJI  Cj^I  Aijjlaj  j^juJl  ;AuaUb  Aiaj^la  * 


xplain:  A  chargeJ  isolateJ  boJy  loses  its  efectric  charge  when  it  is  left  in  the 

gff\  aSJ  j'll'n.  ,h  .  «.lII  J 

Because  the  electrical  charge  is  gradually  discharged  from  the  charged  body  to 
the  air  and  this  discharge  increases  with  the  increase  of  wet  air. 

^^^1  j^l  AjjJaj  jjjljjl  LJ^  ^jfljll  ILa  jljjjj  ^l  j^l  ^l  jjauLjjJl  ^auuLi^l  jjQ  ^jjjlL  ^J^  A^Lj^-^I  Л  W  ЛЛ  jV 


(й 
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^lectvoscope 


t 


^hatis  an  electroscope?  lJLm^IJ  -j  JjmoLJ!  Lt 

Electroscope:  is  an  electrical  apparatus  used  in  electric 
experiments  for  the  following  purposes: 

1)  То  show  if  there  is  an  electrical  charge  on  any  surface. 

2)  То  determine  the  kind  of  electrical  charge  on  any 
charged  body. 

Electroscope  are  classified  by  different  types. 

:  Lil^)  /j 

CllLi^uaill  jl\  ^  L  q1  Л^\1  j  ^^auud^  (^\  4  ^/ГЛ1  ^  Яз^)Д-а1  ^2 

(3 

^hatis  the  electroscope  consisting  of?  ?^Lij^l  lJLm£JI  CiUjSu  L»  2j  су 

•  A  rod  made  of  metal. 

•  A  metal  disc  (or  metal  ball)  linked  to  the  upper  end  of  the  rod. 

•  Two  thin  leaves  of  aluminum  or  gold  joined  to  the  lower  end  of  the  rod. 

•  A  glass  mad  box  or  wooden  or  metal  box  with  a  glass  window. 

•  A  lid  made  of  cork  or  wood  or  rubber  at  the  upper  part  of  the  box  to  separate 

the  rod  and  the  tow  leaves  from  the  box. 

_^ljuai]  (J  J  У^ж  A  6J^  jl)  ^juajS  *  _  jAatiUl  j>»  Дх- jiu^ax»  (jIjuj  * 

_iaUaJl  jl  LjJjuliJl  fjA  fijlAjuj  *  /fiJaU  ji  ^Лаь-й  jl  ^  Uu4  (JjAL^  *  _L^i3l  jl  ^ jjlUVl  (j-e  U^JJ  * 


[Yhatare  th  e purposes  ofusing  the  electroscope? 

uiLiiil  JLoxluil  jxil  U  7346^^^13^  uiljo- 

The  purposes  of  using  the  electroscope: 

1)  То  show  if  there  is  an  electrical  charge  on  any  surface. 

2)  То  determine  the  kind  of  electrical  charge  on  any  charged  body. 

,  ~  Jc.  Я1^)зьл]  (2 
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xplain  an  activity  showing  how  to  charge  the  electroscope  in  a  contact 
methoJ?  ср^  44^  ^  i»Li/ ^jJil/cjj /rj  ^ 

Activity  tools:  electroscope,  comb  of  plastic. 

Procedure: 

•  Rub  the  comb  with  a  hair  (when  the  hair  is 

dry  and  without  any  kind  of  cream). 

•  Let  the  comb  touch  the  disk  of  the 
electroscope  which  is  electrically  neutral. 

•  You  will  observe  that  the  tow  leaves 
separate. 

Conclusion  of  activity: 

When  the  charged  comb  rubbed  the  electroscope's  disk  which  was  neutral,  the 
leaves  of  electroscope  separate  due  to  the  repelling  force  between  them. 

This  is  because  the  leaves  gained  similar  charged. 

L_flljal£  'iaLuoII 

JjAjj  liL^  UJ^  U^  -^U^}  *  ^iaLuoII  CLlji^a^ 

^  jjL^aa]|  (J£aj^l  jJ^I  _ *al  .^Lxlbl  (L^Ijj^  (^,^1л11а]|  ( _ *ai  j^ji  joba^lj  Jajaija]|  (^Jx.^  ^ 

6ji  jj^Ja  lUiij  t^^ljj^.^1  L-fli  ui^]l  Ljijj  Л»*1  n  L^Uj^  (JjL*Jja]|  L-fli  ui^]i  (j-aji j  jj*s  uiaII  }^^ia]|  jjj  jjoLaJ  J jaoa^  Alc,  ^iaLuall  jJjui^ 

^UjLiaujd]|  jA  Ajoiij  ^ jj]|  j^jj]|  L^Ljaij£y  i 

xplafn;  the  leaves  of electroscope  separate  Jue  to  the  repelling  force  between 
them.  mJ^Jj  I  ‘  iiA,<U ^^jSjj  jLujI  /ЦИ? 

This  is  because  the  leaves  gained  similar  charge. 

^  jiLjjj  A^LjuL1a]|  UjLl^Judllj  4-IjLjj^.^I  4_l^uud]|  (JaA]  llbjolJ^I  < _ flLjud^l  Lj^jj  jV 

xplain  acti'velii  how  to  charge  the  electroscope  bcj  inJuction  methoJ? 

jJaJ  j^^l  U-flLu]£Jl  JaUljj  ^jJaj  /CjfY7 J  jjj 

Activity  tools:  electroscope,  glass  rod,  a  piece  of  silk. 

Procedure: 

Rub  the  glass  rod  by  the  silk  (the  rod  will  gain  a  positive  charge). 

Get  the  charged  glass  rod  close  to  the  electroscope  which  is 
electrically  neutral. 

We  see  that  the  aluminium  leaf  and  the  metal  rod  of  the  electroscope 
repel  each  other. 

this  is  evidence  that  the  electroscope  became  charged  (the  disk  will 
be  negatively  charged  and  the  leaf  of  aluminium  will  be  positively 
charged.  This  is  mean  that  the  disk  will  always  get  opposite  charge. 

Connect  the  electroscope's  disk  to  the  earth,  keeping  the  charged 
glass  rod  near  the  disk  observe  that  the  tow  leaves  of  the  electroscope 
will  be  closed  to  each  other  as  in  fig. 

Ъе  reason  that  the  electroscope  has  gained  electrons  from  the  earth. 
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Disconnect  the  electroscope’s  disk  from  the  earth.  And  keeping  the  charged  glass  rod* 
close  the  disk.  You  will  observe  that  the  leaves  will  remain  touching  the  rod. 

Move  the  glass  rod  from  the  electroscope.  You  will  see  that  the  aluminium  paper  and 
the  electroscope’s  rod  repel. 

This  gives  evidence  that  the  remaining  charges  which  were  bounded  will  be  distributed 
on  the  electroscope’s  disk,  the  rod  and  the  leaf. 

^  ЛлЛаЗ  (jLjoj  c.  <i\  ;iat  Лп1|  CjIjJI 

4  W  Л)  jLuJI  jjj^l  AjtJaaj  ^L^jll  (jLoj  *  ;ial  Cjljla^ 

^I^Ljj^  (J^LstiA]|  L_aLjuj£il  JuajS  ^аииЛлИ  ^L^  j]|  jLjaJ  • 

L^jillj  Aj j-N.  i  и.л\1  ^Lud])  ^lij  qI  i  и^\1  C5^  ^ jJ^  jjajVLj  L-sLu^I  (Jounj  • 

^<j j-N.  i  и.л\1  ^Lail  (JLl^VI  ^ 

^.jlLjaJ  Ai^Julj  Ij ^^^uuLq  ^Ll^  ( _ sLu^l  ^l  j  ^ _ sLu^l  ia^blj 

xplain:  /4  fter uou  walk  on  a  woo!  carpet  anJ  touchin^  a  meta! boJ^^  you  often 
^etan  electric  shocL  ^h^? 

Because  your  feet  will  be  rubbed  by  the  carpet  and  get  static  electrical  charges  and 
when  you  touch  a  metal  body  these  charges  will  be  discharged  as  a  shock  you  can  feel. 

CjLlaauJl  oJb  ^jflJJjoJ  ^AstJ  ^ajol^  tilLabQbLQ  Aj^LoJ  (.**  ll  W  x’j^i  ^bjoJJ^Jj  ‘jjLaauJlj  ^K*Wjxj>i  (jV 

^L^  jxjudJ  jl  Aixjkoa  (J£juj 

^hatJo  we  mean  what  we  say  (f^ lectricallu  neutra!  electroscope)? 

JjUIa  LiU^I  (j^ ji  ^  ^  :lh 

The  disc  of  electroscope  contains  positive  charges  equal  to  negative  charges. 

jjaouLQ  J^  AJLuJI  .и\\  ^JjLaOQ  j^  (.-il  iH  (J j‘l^J  L_aLjd£Jl  JuajS  (jl  /^ 

^hat  are  kinJs  offorce  Jo you  expect  to  fmJ between  leaves  of  electroscope 
when you  charge  it?  ^hat  causes  it? 

?1  j  JJji/H  LaJ  ?  \  *\Ла%  UflLui^ll  UJj^J  ^jii  ^^1  djill  ^JJ  La 

Force  of  repulsion,  caused  by  repel  between  two  same  charge  of  two  leaves. 

^L-flLud^l  ^^^jj  aJjLqIq  ..i j^ j  L^-jfjoj  6  jaUj  i jS  /^ 

^hat  happens  to  a  charge  of  a  chargeJ boJy  when  it  is  h'nkmg  to  the grounJ? 

^La^j!  Jjp  AJLuJ!  ^  ^-* '  ^  is.  itt  tjLa //  J/ 

The  negatively  charged  body  contains  additional  of  electrons.  When  it  linked  the 
earth,  the  additional  electrons  will  be  discharged  to  earth,  because  the  earth  is  a  large 
reservoir  of  charge. 

^jiuj  .*  tt  ■  J  djxS  djLjjjj^'^l  (jji  (jjajli  (jjiiJ  aJLlJI  4 .^itt  \  (jjajLtt]l  ^ajoJI 

/•''I  W  ,тЛ1  jjx  Oif  СУ^  (JjLxitt  jj^j]  (jjaj'j/U 
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•NMe:  The  electron  charge  is  constant  and  equal  to  (e  =  1.6  x  10  ^^C). 

.(e  =  1.6  X  10“^^C)  * 

Example  1:  An  isolated  body  with  a  charge  equivalent  of  (1.6  x  lO^^C) 
Calculate  the  number  of  electrons  lost  from  the  body. 

Notethate  =  1.6xlO-i^C 

^  i-iui&i  (в  =  1.  6  X  10~^C)  tAjljLa  AJaoj  Jjtju.4  ;ljt^ 

e  =  1. 6  X  10-i^C  :с)'  '-U&  .^1 

q  1.6  X  10"^ 


^  e  1.6x10-19 


-9+19 


n  =  10i9  electron 

Example  2:  A  body  gained  a  number  of  electrons  (2  x  lO^^electron) 
Calculate  the  amount  of  charge  gained. 

.1  g  u  inS)  A  Wialt  jIj^  i_iui&l  (2  X  lOiielectron )  La jIj^  ijjUjjjilVI  Cy*  jjs-  i  jiinS)  t^J'^ 

▲  q 

п  =  - 
e 

q  =  nx  e 

q  =  2x  lOi^  X  1.6  X  10-19 
q  =  3.2x  10-^  C 

Example  3:  Calculate  the  number  of  electrons  in  a  charged  body  with  a 
charge  of  (3. 2  x  Ю^^С). 

•(3.2  X  10~^C)  ^ ^a i\y  (jb  CjLjjj^JV)  t-iuA)  •Зсн 


_q  _  3.2  X  10"^ 
^“ё“  1.6x10-19 


n  =  2  X  10-8+19 


n 


=  2  X  lOii  electron 


^^pplieations  of  electtostatic 

^ention  some practica! apph'cations  of electrostatic? 

Some  applications  of  electrostatic  is: 

(1)  Sprayer.  (2)  Photocopying  machines.  (3)  The  precipitate  systems 
(4)  Contact  lenses  and  cosmetic  materials. 

•  J  'XI  ,  ,Л1  •ULoxil  ‘“'1  aj  'l.>''ll 

^L-LLoJju])  ^4)  .^LoIiLuijV)  ^З)  (2)  .b)ijA])  ^]^) 

,л1)а^!Х!)  lIjLuijAxDj  Ц^ллЛЗ)  1.^) jx»  с11ш  ^  ^iikjjuijj  (^5) 
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r^xplai'n  the pnnci'ple  ofwork  ofthe  car painter  (spr^er)': 

<^1  jl j«  «М  (JaC'  it>“ 

-  The  nozzle  of  the  spryer  will  be  connected  to  the 
positive  pole  of  electricity  sonrce. 

-  This  makes  all  the  drops  of  painting  which  come 
out  of  the  spray  positively  charged. 

-  As  a  result,  they  separate  from  each  other. 

-  With  regard  to  the  conducted  bodies  which  you  want  to  paint,  such  as  a  car  or  a 
chair,  they  will  be  connected  to  the  negative  poles  of  the  source  or  connected  to 
the  earth. 

-  The  drops  of  painting  will  be  attracted  to  the  surface  of  that  body,  making  the 
painting  evenly  distributed  on  the  surface. 

L-liaallj  АД  j3  jJ 

j^l  4  i  и\1  ^  j^ll  CjI  jjla^  (J* 

.  jalliSI  (jjS  C_JJjlJJ  J^aSLJ  Л%А  _ 

_  jiajVlj  (Jjl^jJ  jI  jAjL^a^i]  L^Laiil  LjjJaailj  AjUoaa  ..il  ja]|  jiajsLll  JaJjJj 

_^Jajua]|  jjjLaJLQ  (j£juJ  ^  jjjjj  ^xjud^l  ^Jajua  <■  _  Уои  djljjJa^ 

^ontiuctwg  of  O^atenfils 


Cflassify  ^ateria!  in  respect  to  thei'rabi'h'ti'es  to  electricall^  conJuct? 

j£  ^  L>^  ^lj^^il  i  flU/1  l(JM 

(X)  Conductors: 

•  Materials  that  contain  plenty  of  negative  electrical  charges  (with  weak 
connections  to  the  nucleus),  such  as  silver,  copper  and  aluminum. 

•  The  electrons  move  through  these  materials  easily. 

•  These  are  regarded  as  good  conductors. 

_(JjjL^ jjII  ^I  j-q  Jfisu  (^З)  jg  ui)  Cljlj jjj£iVI  tiijajij  (^2)  .^J^I  *^J^  CljljauuJl  SjS j  j jj^  (^l) 

(X)  Insulators: 

•  These  are  materials  through  which  the  electrons  do  not  move  freely,  such  as 
glass,  wool,  rubber,  etc. 

.iaUoAll j  jd^l j  ^l^jll  Jla  (Ai^bj^l  WAdt  V  Ц^1  (JJ^  ^W^j!  ^I^  JJ^!  L)J^  C5^I  *^1  J-^l  ls^ 

(J)  Semiconductors:  eL^I 

•  That  have  electrical  conductivity  under  certain  conditions  and  conduct  behavior 
insulation  other  conditions. 

^^^^^1  Jjl_5^l  t-^l\  .  и  i- ''  t-^\\  1 1' '  л|^^  C5^  dtjJul 
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Jf^ou  holcJ a  rocJ ofcopperb^  hanJ at  one  ofenJs  ancJ rubbecJ it  with  a piece  of 
woo!  or  fur  ancJ  heU  it  near  small  strips  of paper you  will  observe  the  strips  of 
papercJo  notrepe!  towarcJs  the  roJ? 

Cja  l^^jb J  JJ^^  ji  ^ Су^  Ajtiaij  j  Cja  Cja  jLui 

.Ц^|  CjL^L^ill  (illj  4^1  .^1 

In  fact,  that  the  generated  electrical  charges  have  been  lost  to  the  earth  through  the 
body  of  the  person. 

t-**  J)C.  ^jIajVI  ^l  6JJujL^  dlJjjaaJ  ^  '^Lj  jjoiaa]!  jjjL^L]!  (jLuj  6-l] jLa]|  A^Ljj^^I  CljLlauuj]| 

A  .  и\1  AJ-iLxILe  ^LuJI 

J~low  can you  charge  a  rocJ of  copper  without loss  its  charge  to  the  earth? 

?(jiajVI  ^l  СУ^  (JjI^UI  СУ^  (JLuU  C^^  ^  •(JA 

We  hold  the  copper  rod  with  a  rubber  gloves  or  any  insulated  material 

fijjjoaa  Sjjsl  AlHaajjj  Joij^l  .Ja  (jLai]|  jj^  tiilljj  ^JaUa-all  jjQ  li£  (JJ'iUj  jl^  Я!  jlc-  6JLq  jjQ  joajLaJ  L^^jJa  jjQ  AjjaiLa-ill  jLaJl 

.^lj^l  ^  ^ jLij  Ц-iV 


C 


^ouiomb's  law 


(/|4/fc  fAe  textofthe  (fJoulomUs  law  (orcJefine)?  ^ith  mention  its  formula? 

?4^^bj2|  4.dbUJ|  j£j  ^  (jjiU  (J^  (-U^l  /(Jil 

The  text  of  Coulomb’s  law:  "that  the  electrical  force  between  two  electrical  charges  is 
in  direct  proportion  to  the  product  of  the  values  of  their  charges  and  indirect 
proportion  to  the  square  of  the  distance  between  them"  and  is  given  in  the  following 
mathematical  formula: 

tjJ  Ja  1  ^ ,  „1  ‘'V'  ^jjjj^Lui  jjjjasj  jjjj^lj^)^  jjJjj^jJ  J  \л1  j  j*''  jjl  (j 

Mjlllll  **У  J  ^ J ‘  ^Jaxj^  'J.'  J^l  j]jjj^jjj]|  UJ^}jJ9  d‘ 


Where  Ғ  is  the  electric  force  between  the  two  charges,  represents  the  hrst  electrical 
charge,  represents  the  second  electrical  charge,  r  is  the  distance  between  the  two 
charges,  К  is  the  proportion  constant  and  equal  to 

4jjb^)^£]|  Л  j-'b  uill  (JiLaJ  jVI  A  j-'b  uill  (JiLaj  t(jjjW  >ц\1  (j^  ojSll  (JiLaj  p  4^n-t 

;(^jLujjj  ^ j] j£  ojjIj  K  ‘(jjjjsujll  (j^  JaiJI  г  t'jl^l 

(9  X  lO^  Where  (k)  dependent  on  the  media  between  the  charges. 
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Example  (p.  15):  A  positive  electric  point  charge  of  (+4  x  10“^  C)  is  located 
at  distance  of  (О.Обт)  from  another  point  electric  positive  charge  of  the  value 
(+9  X  10“^C).  Calculate  (1)  the  force  in  which  the  first  charge  act  on  the  other 
charge.  What  is  its  kind?  (2)  the  force  in  which  the  second  charge  act  on  the 
other  charge.  What  is  its  kind? 

(>  (О.Обт)  (+4  X  10“^  C)  UjljLa  Ajbij  A^bj^  Ajajj  Cejiaj  ;(10  fjA  шШ))  Ijli» 

Ldj  Sjjj-Aii  djiii  ji^ii4  ((-i-9  X  io~^C)  i-^ji^i-A 

Calculate  the  square  of  distance  first: 
r  =  0.06  7П  =>  r  =  6  X  10“^  m 
=  36  X  10“'^  ти} 


(1) 


Ғ  - 

^12  —  9 


Ғ^2  =  9  X  10 


4  X  10“^  X  9  X  10“® 


^12  — 


36  X  10-4 
9  X  4  X  9  X  109-6-6+4 


36 


=  9  X  10^^-^2  =  9  X  lO^ 


Fi2  =  90  N 


C 


pvoblents 


Q  1:  Two  point  of  electric  charges  of  the  value  (4x10  ,2  x  10  ^C)  The 

distance  between  them  is  (6cm),  calculate  the  force  effect  between  them? 

(6cm)  U^jjaxj  (4  X  IQ-^C .  2  X  IQ-^C)  JS  jIjL»  oliJaij  0'*' ^lo* 

jiuiii  djd  ji^i-A 

We  first  calculate  (r^): 
r  =  6  cm  =>  r  =  6  X  10“^  m 
=  36  X  10-4  ^2 
Ву  using  coulomb  law: 

г  1  ^4^2 

Ғ  =  k — ^ 


=  9  X  lO^ 


4  X  10-®  X  2  X  10-® 


36  X  10-4 
9  X  4  X  2  X  109-6-6+4 

^  36 

=  2  X  10^^-^2  =  2  X  lO^ 

Ғ  =  20N 
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Two  points  electric  charge  the  distance  between  them  (10  cm)  Calculate  the 
force  between  them  and  what  is  its  kind  when  charges  of  (1  pC,  4  pC). 

Lj  *  *;;  ejjj.4]|  ej^l  jIj^  (_1ш^1  (^Ю  СШ)  I  :2o^ 

.(1  цС  ,  4  цС)  (> 

Calculate  first  (r^); 


r  =  10  cm  =>r=10xl0^?n=>r  =  10' 

4  X  10“®  X  1  X  10“® 


m 


r^  =  10  ^  m^ 


Ғ  =  9  X  lO^ 


10 


-2 


=  9  X  4  X  1  X  109-6-6+2 

=  36x10^^-^^  =  36x10-1=  3.6  N 

The  kind  offorce  between  two  charges  is  repuision. 

Q  2:  Two  points  electric  charge  (д^,  q^),  the  force  between  them  (Ғ^)  when 
the  distance  between  is  equal  to  (r),  how  much  force  between  of  them  (F^) 
when  the  distance  become  (2r)? 

(г)  \  д j  nj  4jLula2I  Cil\S  La^^  (^i)  1 A j  nj  i jjj^aII  djlil  (q^  ^  q^)  ^LLlaij  ^L^bj^  :3lh 

^(2г)  ^LlaaJI  La^^  (^i)  ^  ^  j  LL^  ^ J^J-^I  SjiJl  jl^A 

For  calculating  the  force  (F^): 

Compare  the  two  cases  by  calculating  the  rate  between  them  -  that  is,  divide  the 
second  case  (Ғ^)  on  the  first  case  (Ғ^): 

Ч1Ч2 

Fi  =  К 


Ғ^  =  К 


уч  ^ 

Ч1Ч2 

(2r)2 


к 


Ч1Ч2 


Ғо  1  1 

КЧ-'---."' 


c 


£lectric  field 


3 


^hatis  ^^~[~he  lectric  fielJ atany pointin  space”,  anJ mention  the  mathematical 

relationshi'p  with  um'ts? 

?CjI^j2I  ^  4^^1jj2I  4JbUJI  I j£|J  (fLuaiil  ^  4Jaij  4ji  ^  ^bj^-ill  JI^aII  jI^^)  ^  JJ(>/i^a1I  La  /1^14 j  сН 

Electric  field:  It  is  known  by  the  electric  force  that  acts  on  the  test  charge  (q’)  which 
is  located  at  that  point. 


E  =  -^ 

ч 

E:  represents  the  electric  field,  q'  test  charge.  *  The  electric  field  is  measured  in  units  (N  /  C). 

Л  }nVt\l  tillj  J-^ J-®  0  jj»  AjjI  n^fcl  4  W  xn  6jjja]|  4  W  fn\l  j]  A^ljj^.£il  "ь j^l  jA  :^_^ljj^.^l  Jl  Л  а1| 


.( — )  jJ  (^laj^l  jLa-All  (JjjL^  *  J jjl 4_lajud]|  q^  t^^ljj^.^1  jLa_A]|  JIaj  £ 
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J^raw  the  electric  fielJ (l)fora positive  charge  (z)  fora  negative  char^e. 

.A^Lui  AJauui  ^2)  AJauul  ^X)  tO 


Vy 

Wv^ 

[Oraw  the  electric  fielcl  for  (l)  a  similar  two  positive  charges  (z)  a  Jifferent  two 
zharges. 

^ (^2)  .Д  К ^ ^ nVil  a\a  (2):ШЛ-Д1  JIaaJI  ^ jl  /li^l6j  IlH 


^ha t  is  the  re^ular  electric  fielcl?  ^ (fJalUl  ^Lj^!  -j  Jjioiatl  U  /jm 

The  regular  electric  field:  is  the  field  generated  between  two  plain  metal  boards  and 
parallel  which  are  both  eqnally  charged  in  valne  but  different  in  type. 

jllL<Jl  U:^:^  jJJjlubo  jjUAst-e  jJ^ jl  jJJ  liJ J^^  jA  ;^а-1а11А31  (jL^uxJl 

W  xVill  C_  \\\  ui  jliVI  J  ^  W  xVill  L_L^ j>i  LoA-I^I 

^hen  is  the  electric  fieU constant  value  anJ ch'rection  atall points? 

dl^Vlj  jI^^.a2I  CjjIj  ^ljj^.£il  JI^aII  (Jj^  iqa 
When  the  electric  field  is  generated  between  two  metal  plates,  and  parallel  which  are 
both  equally  charged  in  value  but  different  in  type. 

J  W  .‘ГЛ!  t.  ^  dl  i  ч  jlVlj  J  W  I  nll  LaA-l^l  jIjIaH  JjliJ  j.p  J*^-  j^jlLaiA  JUJjla  ^.^ljj^^l  (jLaaoll  jijl  La-iic. 

^hat  are  the  properties  ofthe  regular  electric  fieU?  Jt^^l  ^•^Ц'  /o^ 

r^HlLJl 

The  properties  of  This  field  are: 

(1)  parallel  lines  of  force  with  each  other. 

(2)  separated  from  each  other  in  equal  distance. 

(3)  Ве  perpendicular  to  the  boards. 

C^}  I  jc.  У'  i^2)  .'  C  ‘  .'  ^))  J 

LS^ 


2019/1 


positrve  t>oarcl 


negative  t>oarcf 
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£leetrie  field  peoblems 


Example  (p.  17):  A  positive  point  electric  charge  of  (2  x  10“^  C)  located  at 
point  in  an  electric  field  it  was  acted  by  a  force  (4  x  10“^  N).  What  is  the 
electrical  field  (E)  at  that  point? 

P  CiXuaj  i  (2  X  10~^  C)  ^ 4^Lj^  А^хи»  :(12  2j^ 

?4iaij3l  lilli  J  (E)  i^bj^^l  JU^I  jljia  U  .  (4  X  10~^  N)  lAjlJia  SjL  Ujjlja 
Ғ 


E  = 


4x  10 


-6 


2  X  10-9 


E  =  2  X  10-^+9  =  2  X  lO^  - 

c 


Q  1:  A  point  electric  charge  of  (5  nC)  located  at  an  electric  field  it  was  acted 

by  a  force  (25  x  10“®  N)  Calculate  the  electric  field  at  that  point? 

AjAjjJI  SjjjAjl  AULj^i^l  ej^l  LuUj  ^Lj^  J^.^  сй  (5  пС)  UjlJie  4ULj^  **  ■*  :lojt 

?ЯШ|  J  iJbjiSl)  JU^l  (25  X  10-^  N) 


25  X  10"^ 
5  X  10-9 


=  5  X  10-^+9  =  5  X  lO^  =  50  - 


c 


Qnestions 


'З 


Ql:  Choose  the  correct  statement  in  each  of  the  following: 

jbxii  Су^  б  jl^l  JJ^I  :1(JJ 

1-  An  atom  is  neutral  if: 

a.  Its’  contents  do  not  carry  any  charge. 

@b.  Number  of  electrons  equal  the  number  of  protons. 

c.  Number  of  electrons  is  greater  than  the  number  of  protons. 

d.  Number  of  electrons  equal  the  number  of  neutrons. 

(c)  JJ^  JJ^^  (b)  .^Ciauuj  AjI  cljlj V  (a)  /1*^15 j  -1 

jj jjj  ЛС1С.  J^^  JJ^^  (b)  J^^  JJ^ lS  J^^  JJ^^  (d)  J^ JJ^ 

2-  An  atom  become  positively  charged  if  son  of  its: 
a-  Number  of  electrons  is  greater  than  the  number  of  protons. 
b-  Number  of  electrons  is  less  than  the  number  of  protons. 
c-  Number  of  neutrons  in  nucleus  is  greater  than  the  number  of  electrons. 
d-  Number  of  protons  in  nucleus  is  greater  than  the  number  of  neutrons. 

Jj JjUl  jA  J^l  clllj jjj^Vl  j-Q  .^.2c-  ^g^)  Alljj  jjaAJ  Clljl^  111  J'^  AlauaiJ  U jauaLA  ^ajoi^l  JJo-aJ  -2 

^(JjU jJ JjUl  JiJiC-  jA  (Jai  UjU jJJ^lVl  j-Q  JlJiC-  (b) 
,C!jU jjj£]Vl  j-Q  j^l  б1  jjll  ^  UjU jjj j^l  jA  (^(2) 

^CjUjjj j^l  -jlc.  j^  j^l  б1  jjll  ^  CjU jjjjJl  jpo  llc.  ((j^) 
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^CjU jJ jjji  QA  (31  LjiJ Jjj^yi  Q]j^  ;l^I 

3-  When  losing  a  charge  of  (1.6  x  10“^C)  from  a  conducted  body  which  is  isolated  and 
neutrally  charged,  then  the  number  of  electrons  that  was  loss  from  this  body  will  equal: 

a-  10®  electrons. 

^b-  lO^®  electrons. 
c-  lO^  electrons. 
d-  10^^  electrons. 

l^jLolJ  ^ajot^l  IjA  JjQ  (.**  уУя^  ul^  AjaUdll  (JjbtlLQ  J jj*-^  Jj^ J-Q  ^ajot^  J-Q  ^1,6  X  Ю~^С)  Uj1.^Lq  ^  W  Л)  Alct  -3 

10^°  e  (b)  10^^  g  lO^  e  (c)  10^'’  e  (b)  lO^  e  (a) 

4-  The  distance  between  two  points  charges  is  lOcm.  if  one  of  the  charges  replaced  by  a 
negative  with  the  same  value,  then  the  force  between  them  will  be: 

a-  Zero. 

b-  Less  than  before. 
c-  Greater  than  before. 

^d-  Does  not  change. 

Ла^  \)}  b jlll  jl.^  uji  jI.iL<JIjj  LJLoj  u  n W  ^i\l  dJ^i^jojl  Ibli  (Юсш)  ^  \]}  axJI  jUj^ j^  jllilaij  jLliau^  -4 

,  jjAjj  V  (d)  !Ч-^^ j^^  ^  (d)  c!jjl£  Uui  j^i  (c)  Llijl£  Uui  (Jal  (Ь)  JjL^oa  (a) 

5-  Two  points  charge  (qi,  q^)  one  of  then  is  positive  and  the  other  one  is  negative.  When 
the  distance  between  them  was  (3cm)  the  attracting  force  was  (Ғ^).  If  the  distance 
becomes  longer  (6cm)  then  the  force  (Ғ^)  between  them  will  be: 

Ь-Ғ2  =  2Ғ^  c-F2=4Fi  Qd-F2=^F^ 

IxUI  UiUjc-j  4-4Uj>i  Uj^Vlj  J^  1  .А^1л-у|  (qf^  j  (^2)  -5 

jU^  ^  CjIxjI  lili  (f’^)  ^  L)  LjiL^I  6 ja  Ujjl^  (Зсш)  ^ 

lUjLojj  (/^2)  ^  L.  j^^  Lbijc.  u^l  (бсш)  ^  AxJI 


F2=-Fi  (d)F2  =  4Fi  (c) 


F2  =  2Fi  (b)F2  =  -Fi  (a) 
^2  =  (d) 

6-  Walking  on  a  woolen  carpet  then  touching  a  metal  body  such  as  a  door  handle,  you 
usually  fell  a  minor  electric  shock.  This  is  due  to  the  loss  of  electric  charge  between  the 
fingers  and  the  metal  body.  The  reason  for  this  is  that,  electric  charges  are: 
a-  Generated  by  your  body. 
b-  Generated  by  the  carpet. 
c-  Generated  by  the  metal. 

^d-  Generated  as  result  of  friction  between  your  feet  and  the  carpet. 

Д  Q*  i  L^U^^aJ  Uq  cilj^  (^L^L^I  ^  ^  (■  **  u  ч  j  L  Qji^il  dlL^uuJ  ~6 

LULliuaJl  jjl  tiill  4-1^ J  ^lxadl  ^ajuo^l  j  tillJ  ^^J^I  ^  сД  QjQ-L  <^b^)^ 

^diLauuJI  L^ilj  (6)  ^tiLojud^  IaiIj  (^з.^ 

^dlLiuulll  J  tiLojuo^  (J^  till£i^VI  ^>/1*1  lUiI jJ  (^d)  ^auuo^l  IAiI j  (^c) 

^dlLiuuallj  (J^  till£j^VI  4  T^J*!*)  lUiIjJ  (^d) 


^  (SNewtonlOOm  bllo/VbCL^lsJ» 
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7-  The  charge  of  a  body  A  is  (+2|aC)  and  the  body  В  has  a  charge  (+6|iC)  the  electric 
force  between  the  bodies  A  and  В  is: 

=  —Ғд^ 
b-  Fj!^Q  = 

Ғдв  =  —Ғвд 

d-  Ғ^в  =  ~^Fgj^ 

(В  ,  A)  uii  ejill  jli  (+6gC)  “I  (В)  (+2gC)  jj^  “'д  (A)  -7 

Fab  =  ~^Fgj^  (d)  CiB  =  ~ҒвА  (c)  Fj^g  =  +Ғв^  (b)  ЗҒ^в  =  ~Fba  (^) 

Fab  —  ~ҒвА  (c) 

8-  When  the  positively  charged  body  gets  closer  to  the  to  the  electroscope  disk  with  two 
positively  charged  leaves,  this  will  lead  to: 

^a-  The  leaves  will  get  apart  further. 
b-  The  leaves  will  get  closer. 
c-  The  leaves  will  get  identified.  (close  gap) 
d-  Nothings  changes. 

•  jli  ЬиЦз1  jjd  A  W  Jjjajjll  ^  j  ^bj^  (.  <>1^1^  Д  W  ^^1)  LJjjaj  Ljc.  -8 

,L_flLjj£]l  ^_^jj  ^ljijl  jl.^  jU^akj  ,L_flljuj£]l  (^^jj  ^ljijl 

,L_flljjj£Jl  ^^5^jj  (a)  J^^J  (d)  j  ^^^jj  (jblajl  (c) 

9-  When  a  negatively  charged  body  approached  the  neutral  electroscope’s  disc  which  is 
connected  to  earth: 

a-  The  leaves  open  as  result  of  negative  charges  on  the  leaves. 
b-  The  leaves  open  as  result  of  positive  charges  on  the  leaves. 
c-  Nothings  changes  in  spite  of  positive  electric  charge  on  the  leaves. 
d-  Nothings  changes  in  spite  of  negative  electric  charge  on  the  leaves. 

I  jjajV^  (jxuaJjQ  ^^Ijj^  i _ flljai£  j-aj3  jjQ  AjLoi  AlauaiJ  jj^ojdjQ  ^ajoi^  L^j^  Л1с>  -9 

J  jQgjlc  4jLai  л  w  Л1  jj^-la  л  L_flL]j£]l  Liajj  ^ j^  (a) 

jQg  jc  J>J  Л  W  Л1  jj^-la  л  L_flL]j£]l  Liajj  ^  J^  (b) 

^Ao^jS  J-Q  Alaajj  Jj^Ja  jjQ  ^aC  j]l  Lo^LJajl  flLai£Jl  Ij3jj  (c) 

^Ajoaja  AjLoi  Ajaojj  jj^Ja  jjQ  ^  j]i  (^5^  Lo^LJajl  (^5^  L_flLuj£]l  Llajj  (^5^  (d) 

^AjoajS  J-Q  Ajaojj  jj^Ja  jjQ  ^aC  j]l  Lo^LJajl  i flLuj^l  Ij3jj  (^5^  (c) 

^plnin  the  followin^: 

Л)  Гис!  camers  (lorries  witfi  fue!)  are  supplied  with  meta!  chains  at  the  tail of 

the  carrier  touching  theground 

•O^jVI  Ц-^j^j^  A^jJbL4  JxJbluij  JiJ  CjIjI^  j4-^  /l^bt2^2j  -A 
То  discharge  static  electrical  charges  resulting  from  fuel  friction  with  the  tank  walls 
and  collected  at  the  outside  of  the  fuel  carrier  to  the  ground,  to  avoid  an  electric  shock 
to  ignite  the  vehicle. 

(jl^^l  j)L  •'  Jll^Ll  +j^LuJI  ДЛ1и^_)+^1  ullla^jj]l  (j-a 

^  Jj  dlljA^  Ajc-  ^loijl  ‘  j  j  ■'''  ^^l+dl  сЦа  Jc-j  (_^.^^IaJI 
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£>)  positively  ornegatively  chargeJ will be  neutralize  ifit  was  connecteJ 

to  earth.  .U^ 4jJLuJI  j!  4^ ja!I  ^xui^l  4млим  ^jLxjJ  - 

Because  the  earth  is  a  large  reservoir  for  charges,  if  the  body  is  a  positive  charge,  it 
receives  shipments  from  the  earth.  And  if  its  charge  is  negative,  it  loses  its  to  the 
ground. 

\  a\\)  CjU jj^i  jiajVb  ЛЬьЗ  CjU jjj^bU  .^li  jA  A  W  jj^jj^ll  ^ajoi^l 

jiajVU  6AjI  j]|  CjU jjj£iVI  ^  JflJjJ  jiajVU  a1\  v^jI  Л  1ж^  CjU jjj£iVI  (_]>л  jiajli  ^ j*i^J  4jlLij]|  4  W  x*ti\lj  jj^jujUl  ^ajoi^l 

J**ll  Wx*ti\l  J:f^  J  n»*i  jiajVI  jV  tAiajuUl  (JjLxIa  jj£j] 

CJ)  ~Г <^o  negatively  chargeJ leaves  ofthe  electroscope  willget  apart  further 

if a  negatively  charged boJygets  dose  to  its  disk. 

.4j^jd  4^Luu  ^  jj^.uk4  ^iUj^  A^Luiil  ^  j  ^j-\^i4ll  ^bj^-^l  LiLui£il  (,5^jj  ^lji^)  ^l^jj  -C 

Because  the  charged  body  electrons  are  in  contradiction  with  the  electroscope's  disc 
electrons  and  move  them  to  the  farthest  position  on  the  leaves. 

Л|Л  jiS  jjjajjil  jAj  L^  ^ уА  Asul  ^l  1аЛж  yij  L_aLjj£il  juajS  LjUjjJ^il  ^  J^l-^  jjauuLUl  ^ajJ^I  LjUjjJ^il  jV 

L  *q1  .и<\1  ^^^Jj  ^ljiil 

bow  tbe  electroscope  сйп  be  positivelvf  cborged  b»f  usin^: 

0/Л  positivel^  charged glass  rod. 

^)/Л  negati'vel^  charged rubber roJ. 

;  JLo^Luib  4  ^Lj^  LilutS  4jSj^  :3l>“ 
,4JLui  ^йлллл  JaUaJI  Цл  ^Lui  <LlaJj  AJjaujl»  jll  Цл  ^Lui 

(D  Charge  the  electroscope  with  a  positive  charge  by  using  a  positive  glass  rod: 

Tools  of  activity:  electroscope,  glass  rod,  piece  of  silk. 

Activity  Steps: 

1-  Rub  the  glass  rod  with  silk,  it  will  get  a  positive  charge. 

2-  We  make  the  glass  rod  touching  the  disk  of  electroscope,  note  two  leaves  repel  with 
them. 

Conclusion: 

The  two  leaves  were  moving  away  from  each  other,  indicating  that  the  electroscope 
was  charged  with  a  positive  charge. 

‘А.^^л  ^L^JI  1^л  (jLui  jLaaiuilj  А.^^л  l  ‘al  .n^ll 

4jtJa3  Jl  1^л  (jLui  L  »1  ,.  aII  LjI^JVI 

:iaUJl  Jl jla^ 

I  u  11“'^'*'  ^^)^l  1^л  ^  *  Lio '  ^L^  Jl  (jLui  ‘-^11 

,1 sUill  Jis^j  jLxil  Jjljtiall  I а1  .  И*ч11  j_)^J  ^L^  Jl  Jt.J  -2 

:^Ujlu<VI 

A  .  и '  Lj^^^uia  ^Jjual  ^Jlj_)^i]l  L _ sLujill  ^l  Jc.  1  l  ^jC-  L-iluj^l  JiS  jj  jLxJjI 
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@  Chargmg  the  detector  with  a  positive  charge  using  a  negative  rubber  leg: 

Tools  used:  electric  scout,  rubber  leg,  wool  piece. 

Activity  Steps: 

1-  Rub  the  rubber  rod  with  the  wool  piece  (the  leg  shows  a  negative  charge). 

2  -  Close  the  rubber  rod  from  the  disk  of  electroscope.  You  will  see  that  the  two  leaves 
repel  with  them. 

3.  Connect  the  disk  with  the  ground  by  wire  (or  placing  the  finger  on  the  disc)  with  the 
rubber  leg  held  close  to  electroscope. 

4  -  Disconnect  of  the  electroscope  from  the  ground  and  then  move  the  rubber  rod,  we 
notice  the  two  leaves  will  be  repel. 

Conclusion: 

The  two  leaves  were  moving  away  from  each  other,  indicating  that  the  electroscope  was 
charged  with  a  negative  charge. 

Jq  Utllj  (^^2^ 

_ Ь t  1^1  _ bljal£  h 

;iaUmi  Сл\ jla^ 

4  W ui  (jLoJl  L_fl jx^ll  AxJaSJ  JaUa-all  tUlAj 

jjIaIVI  ^^^j3jj  jSljj  JsL^blj  LijIjj^  (J.^LsblA]|  ( _ flLuj^l  juaj3  ja  Aj j*v  .  и  а\1  JalJaAll  (jLoi  L^jlj  -2 

^L_flLai£Jl  juajS  jA  L^jlllj  Jal  LiaH  (jLoi  ^lflJ  ^  ^L_flLuj£ll  j-ajS  .^1  sLai£]|  juajS  (Joua jj  -J 

^L_flLai£Jl  ^jiSjj  jSLj  Ja^bL  tL_flLjj£]|  jC.  JaUaA]|  (jLoi  ^  jjajVI  (j-Q  L_flLjj£]l  juajS  (jLuaj]  ^xJaSj  -4 
Aj]Lal  Aj^ljuJJ  L  j^^JudA  ^Jj^^a  I  ( flLjd£JI  jl  (^^J^  (J^^  I  \  jc.  ( flLud^l  ^^^j2jj  .^LxjjI  jl  '^UiLuuVI 

fWhat  аге  the  charging  method?  ^  AjSUJI  a^Lj^L  (>auu  ^ljla 

(Т)  Charging  by  rubbing.  @  Charging  by  contact.  Charging  by  induction. 

(^j^l^l)  eliaJl  jjjjla  (З)  _(juLajll  jJjjla  (^  4.ajjla(T) 

You  have  used  a  glass  rod  which  has  been  rubbed  with  silk  (positive  charge) 
and  a  metal  insulated  neutral  ball  as  in  the  diagram  (a,b,c)?  Explain  the 
method  of  transferring  charges  (if  any).  Determine  the  kind  of  electric 
charges  which  арреаг  in  each  case.  What  happens  in  the  positive  charge  on 
the  glass  rod  in  each  of  the  three  cases. 

l{dL,  Ъ,  Aj^uJI  JlL^VI  AW^^II  AJjUja  AIjjxa  dj£j  I^U^aa)  jjj^L  A^jJaa  ^l^jJI  jA  cUIajlLaI  :5o^ 

j|  t-4  \^ЛЛ\  J\ilj|  AijjL  j  ?  (di  ,Ъ  ,c)  ^bLJl  CjVt^l  A^bj^  J^Uj  J^ 

J^  ^  AiUJ9la]|  dj£JI  j^ialui  ^^1  A^Lj^iSJI  WAM  ^ jj  j^ 
?djbL]|  CjVt^l  j^  J^  (ji  ^l^j]|  ja]|  А1^ла]|  jIjIa]  IjIa  :й]й 

First: 

Figure  (a)  The  charges  do  not  move  because  there  is  no 
connection  with  any  external  source. 

Figure  (b)  The  ball  acquires  a  negative  charge  due  to  its 
contact  with  the  ground. 


1Л1 

«j|>.  i>i>* 


Figure  (c)  Some  positive  charges  will  be  flow  to  the  ball  surface,  because  attraction 
brce  between  different  cbarge. 
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Second: 

Figure  (a)  The  surface  of  the  ball  opposite  the  rod  shows  a  negative  charge  and  another 
snrface  of  the  ball  from  the  second  side  shows  a  positive  charge  and  the  ball  is  still 
neutral. 

Figure  (b)  The  surface  of  the  ball  opposite  the  rod  shows  a  negative  charge  and  another 
snrface  of  the  ball  from  the  second  side  shows  a  positive  charge  and  the  charge  of  ball 
will  be  negative. 

Figure  (c)  The  ball  is  positively  charged. 

гЦйй 

^  ^  ^.jIIuuJ  ^J^^juJ  ^jI^  [  ^luudll  ^  IjIaaII  6J^1I  ^t^3juJ  ^  3.  ^  (_^^ju^I 

Л)°\  у>»1  4  W  Л)  L^jjoiJ  Л  W  ui\l  6J^I  J 

jLalll  бЛ  1Ж  t\l  Л  g  >11  4  qjllall  J-^l  ^  w  x*tl\l  J  ^  4-^Lial  4  W  A-iic-  Jg  ^Luail  (^LLftll  6J^I  ^JajuJ  b  ^  (J£jj^l 

/6J^I  ^l  (jiajVI  j-e  ljU jjj^VI  LJjJ^  (.  jUtij  dlijLu 
^  jjjLuil  Aijjlaj  jA  4  W  fij^l  ^ij  n  (  C  ) 

Third: 

Figure  (a)  does  not  change. 

Figure  (b)  does  not  change. 

Figure  (c)The  charge  of  rod  will  be  decrease  because  part  of  it  moves  to  the  surface  of 
the  ball. 

/oj^l  ^Jajuj  ^l  (jLijl  L^_L<i  (jV  (jLuJl  4  W  X  u  (jLi  (  C  )  '^  (  b  )  (J^^^  .  (  ^  ) 

A  student  wanted  to  charge  of  an  electroscope  which  is  neutralized  by  using 
the  method  of  induction  so  he  approached  a  glass  rod  which  is  positively 
charged  and  touched  the  electroscope's  disk  with  his  fingers  while  the  glass 
rod  was  still  close  to  the  disk.  Subsequently,  the  student  found  that  the 
leaves  are  closed.  Explain  this? 

Ajj)4^ia  (Jtu4  Au^j^  Aiujlau  V<^bLlA  l^bji^  liL^  L)^  М  Jhit  Jtjt  :6lH 

uiL^t  o^j^  (У^  ^LuJt  .^t  ^  .^L^j^  си  ^LuJt  ^  o^j^  (j^j  4  КЛп 

(jt)  uiL^t  (J^jj  (jbl^t  uiiUait  CutjIadJt  Jau  .uiL^t  j^j^  сЯ'  ^J 

jji  A  A  j^  ^ 

Because  the  student  moved  the  rod  before  moving  his  hnger  therefore  the  addition 
charges  discharged  to  earth. 

A-i^L^^I  (jLudil  jaII  cijLliuaJI  j^LS  (.  ^  il,j6  ^  (-  ^  ^ j  ^  *J^  Л^\\1  ^Ludil  (^J  k^L]a]|  (jV 

Л  W  .  и\1  (J^LlIa  L_flLud£Jl  (jiajVt  (^t  L_flLud£Jl  I  ^  U  и*1<1  ^^^1  CjLiiuudll  ClujjudJ 


(SNewtonlOOm  blla/Vb  л\ silS  Д  ^ 


э 
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Two  identical  electric  charges  are  repelled  by  the  force.  The  force  between 
them  is  (9  x  when  the  distance  between  them  is  10  cm.  Calculate  the 

charge  of  each  one? 

'  LijC'  (^9  X  10~^  N)  (ijbuu  *  'j;  j3Uj]|  Sjfi  ^UJjLele 

?La^  JS  Aiauii  jIjL»  .(10  cm) 

Calculate  the  square  distance: 
r  =  10  cm  =>  r  =  10  X  10~^  m  r  =  10“^  m 
=  10“^  m^ 

Ғ  • 


= 


= 


9  X  10“^  X  10 
9  X  lO^ 


»-2 


2  _  1П-7-2-9 


q^  =  10 


„  .  O  O 

q2  =  iq-18  >  q  =  10-^  C 


Two  points  charge  both  positive  are  (3  x  10  ^  C)  and  the  distance  between 
them  (5  cm)  Calculate  the  repulsive  force  between  them? 

j\S1a  (5  СШ)  I  ^3u2lj  (3  X  10~^  C)  ^  (2)1*1  fil  a\a  (jULlaij  (2)^*iW^^i  :2u^ 

r  =  5  cm  ^  r  =  5  X  10“^  m 
r^  =  25  X  10“^  m^ 

Ч1Ч2 


Ғ  =  k- 


Ғ  =  9  X  lO^ 


3  X  10~^  X  3  X  10“^ 


25  X 10-4 
9  X  3  X  3  X  109-9-9+4  X  1042-4« 

Ғ  =  - — -  =  - — -  =  3.24  X  10-2  N 


25 


25 


An  electric  charge  of  (3  x  10-« C)  located  at  point  P  in  an  electric  field.  The 
electrical  field  was  (4  x  10«  N/C).  Calculate  the  acted  electric  force. 

jIjIa  (Jl£j  JbjfS  JLau»  J  P  Aiaiiil  ^  Cmj^j  (3  цС)  UjIjIa  A^bj^i  /^l^llj  :Зо< 
,ЦЛ  Sjj>JI  Ajjbj^l  SjiJI  jIjIa  <_lu»^I  .  (4  X  10«  N/C) 


ғ 

^  ғ 

4  X  10«  =  - — 

3  X  10-« 

Ғ  =  12  X  10-«+«  =  12  X  10«  =  12  N 
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^  Chapter  Д:  Magnetism  Jp 

^У1)й0пе(1е  mateirwis  ^ 


Magnetism:  is  the  propeity  of  matter  in  terms  of  its  impact  on  magnetic  fields. 

.AiMj.  tP*>LjiJL!Ll  S^lXl  4_i-^L>  '.AiMk  tL*>LjiJLXl 

materials  accorJing  to  its  magnetic properties? 

lidj  jIj.a2I  ^  /l'^l  1  j  :lh 

(J)  Diamagnetic.  @  Paramagnetic.  @  Ferromagnetic. 

.Акмц,  tloLiiJLqj^^jLjJI  (З)  .Akjjj,  il-*»LjiJLql^L<JI  (2)  .Акмц,  tloLiJLq  LljJl  (1 ) 


Diamagnetic  material 


paramagnetic  material 


What  is  the  Jifference  between  the  magnetic  properties  of  the  materials 
(Jf^iama^netic,  Caramagnetic,  ff erromagnetic)? 

? 4 j j^l  tA,j , , , jIjaII  AjAdu^UL^II  ^j^lj^l  (Jj^l  /^14 j 


No. 

Diamagnetic 

Paramagnetic 

Ferromagnetic 

1 

These  are  the 
materials  which 
weakly  repel  with 
the  strong  magnets. 

Ut*  v>»  1  JSUj  JSUjJ  J 

jill  ^JJjjial_isLA]|  ^ 

These  are  the  materials 
which  weakly  attracting 
by  strong  magnets. 

jl]|  (jjjjJaLjst-Ul 

They  are  the  materials  which 
attracted  by  ordinary 
magnets.  They  have  high 
magnetification  capability 

4^,.iLjJC.VI  (JJJ^Ust-Ub  c  J,W  n  J JA 

j  Л1  r^-  L*  /\\  j  Л  4  A  j 

2 

Such  as  Bizmouth, 
Phosphor,  ntimony. 

jjLoiallj  ClijA  j^l  (J!Lq 
.(jj<QjVlVlj 

Such  as  Uranium, 

Palatine,  Glass. 

•  ji'j  j»J:“'  JJJ^' 

Such  as  iron,  steel. 

jillj  ll  (JlLd 

fjow  man^  pole  each  magnet  contains  ?  Ил  fl  4^  ff 

Each  magnet  contains  two  magnetic  pole,  one  of  them  is  called  "North  magnetic  pole" 
and  the  other  is  called  "South  magnetic  pole". 

.^j_jL>  t  ^  tU  ^  ^Lijlj  ^1_в_Л)  t  ^  tU  ^  lJj'^  (jA  tU  ^  IjJLe  (J^ 
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^ha  t  are  (magnetic poles)?  ^ha  t  are  its properties  ^ 

Laj  ?^4_i<uj^Ui.A2l  ^UadVI)  ^  Jj— «i^LUILa  :lH 

Magnetic  poles:  are  the  areas  at  which  the  magnetic  forces  are  strongest. 

It  is  characterized: 

1-  It  do  not  exist  individually  but  exist  as  equal  pairs  in  quantity  but  different  in  type. 

2-  If  piece  of  magnet  is  cut  in  to  a  number  of  smaller  pieces  no  matter  bow  many,  you 
will  hnd  each  piece  will  have  two  magnetic  poles  which  are  the  north  and  south 
poles. 

Lq  ^aJaC>l  ^  J  jL>l  \9  Л\  6 1лЛ1с>  **  ^^1  ^UafiVI 

(l'^lOl^c^jljj)  lA^Adu^ULU)  ujUaSVI  jLIajj 

•LrW  jLUjJ 

L-jiIa-S  jj>V) J  t  l_«JbJL>l)  4_LJLl3e-4j  j)  JLflJllj  ^ljj)  LL>jJ  (J-J  Jj-j-U  (J^-tid  LL>jj^  -1 

.^j_]L>  (-jila_9j  ^1_в-Л)  t  <L  (J-cUlLLJU  4_зь1а_9  (J^  (jL^jJL^^l  oi  ^)  LjtX  1  oi  13)  -2 


4Г\ 

•v 

Magnetic  pole^nQH"^ 

magnetic  poles 

[Oetenvme  the  ma^netic  forces  fon  (Т)  J~ /vo  simiiar  poles.  ~J~wo  Jifferent 
poles.  cJjJaiJ  (^  cjjjMJ  (J)  Auujhln^H  U 

(Т)  Similar  magnetic  poles  repel.  .jihb-  ^Uiii  y«U=Luai 
@  Different  magnetic  poles  attract.  гиаМ1  su^hiii  ,^ikiYi 

^how  by  the  Jrawmg h'nes  of  magnetic  forces  of  magnetic poles  are: 

,^imilar.  (z)  JOifferent. 

(2)  .(J;^Lui1a  (1)  jLit  л\\  jji])  iajla^  ^UljIb 


СЬг 

Nagnetism 


Tools:  Two  magnetic  bars,  collection  of  strings  clips,  Holder  which  is  not  affect  by 
magnets. 

Procedure: 

•  Hang  the  magnetic  bar  from  its  middle  point  (Centre  of  mass)  by  string  and  a  clip  and 

the  holder  freely  in  a  horizontal  position. 

What  do  you  observe?  You  will  observe  that  the  magnetic  bar  is  taking  the  direction  of 
north-south  geographically. 

•  Hold  another  magnetic  bar  by  hand  letting  its  north  pole  (N)  visible. 

•  Get  the  north  pole  of  the  magnet  bar  which  is  in  your  hand  close  to  the  north  pole  of  the 

hanging  bar. 

What  do  you  observe? 

•  You  will  see  that  the  north  pole  of  the  free  magnet  move  away  from  the  north  pole  of  the 

one  in  your  hand.  Which  means  they  repel. 

•  Now  let  the  south  pole  close  to  the  bar  in  your  hand  this  time.  Then  get  it  close  to  the 
south  pole  of  the  free  magnetic  hanging  bar. 

What  do  you  observe? 

•  You  will  hnd  that  the  south  pole  of  the  free  magnetic  bar  moves  away  from  the  bar  which 

is  in  your  hand,  which  means  they  repel. 

•  Repeat  the  previous  procedure  by  getting  the  north  pole  of  the  bar  in  your  hand 
approaching  the  south  pole  of  the  hanging. 

What  do  you  observe? 

•  You  will  see  that  the  poles  attract  each  other  in  this  case.  This  the  result  of  the  attraction 

force. 

Conclusion: 

Similar  magnetic  poles  repel  each  other,  while  the  different  ones  attract  each  other. 
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^  '\k  a\\j  V  4  t  jljxj>nl^lj3L^  jliLuj  ^isLuu])  CjIjJ)  /^ 

:iaLuu2l  CjI jla^ 

LlS^I  [л^^  JLibU  4_l-mu1:3 l_LiX I  (jl  Ji_>Mj  ^^3  tJ  ^  4lsL«)j_)  ^-l-mLlLsLlaXI  (^L^l  (3-^^  ® 

.Luj-flJ  ((_uj_L:^l  —  (JL«_mJ1)  _1а_>  6l^lj_«.) 

.uL^l  jj-o  Ljl-?  (l^)  (jLo_MJI  L^jJa-S  (Jjtj^^  (Д^^>1  4_i-mLlL3 LiJLe  LsLoj  ^‘-Ц-?  i.LLi4(_oJ  ® 

S  Ls >jij  ULq  (J^_mJ1^jI^1  .4 0 laX'  4^хц tloLiJtXl  (^L^'lJlI  ^1_4-дЛ  l ^ <1^ 5 II  ^ya  iJ^Ij  4^J_l4(_4X1  4^u4t tloLiJtXl  (^LuJlI  ^1_4_мЛ  ^ ^ s II  i__)^j.2J  ^ 

.Lqj^^Ll)  jjx.  ^Ij  IJji)^  б1.хЛ1_)  cij^-ML^Xl  tloLiJLqJJ  ^1_4_мЛ1  l-jlL^^hJI  jjx.  j_3lIjlj  IL-)  II  LiJL4_IJ  ^1_4_мЛ1  l-jlL^-HJI  (jl  Ls >jXj 
4 0  laX'  (3Ll<JJ  ^^^JLscil  (-иХа-оЛ  jj-o  4_)^j.SJ  |«J  (б^1  6  J-Д  ^  «-ЦЛ  (j-e  jjLJl  (S)  ^^jJLscil  l^L*)  4  (Jju^)  iJuJl.)  (_ii^_u/-eXl  (31-мЛ1  4^  jL*)  ^  ® 

‘:_Ii_>jL)  ULj  tilj^il  (J^-mJI  (j  LcS" 

. L«.,j^o J.3 Lj  5j_3  jj-c.  LiJJjS^  2^1j  IJLa^  “J-iil-?  Л^-м^аХ!  (j-tLiLsLiJLeJJ  ^j-L:^!  ^  <L> д  11  JlxJju  ^^1L->  11  ^j^LiLsLiJLAli  ^j-L:^!  I  <L> д  11  ^l  Ха_>^ 
t^ljjl  (J^-mJI  (j  \-^  ^  д  1  *  1,1  (jLuJJ  ^j-L:^!  <  <L>  д  11  i-LJI.)  ^SJ-mlaXI  4_l-mlJ:3 LiJtX I  (jLuJJ  jL«-4JI  <  <L>  rt  11  4.5.)LmJI  4.Jl«jJ1  Jj^  ® 

SJi_>ji)  ULe 

.(-uJL^  bjAj  LaAjJIj  jjx.  ^L)  Ц-Д^  ^1_зсЛ  бЛд  ^  L^.^^ я )  jl  (jL)JL?cij  (j^ jL-) 3 11  (jl  Ji_>jL) 
^L^uJaju  ^  LuJl^Jj  4qVl4x)\l  4  UtnXil  ‘1»X)\I  LuLla^Vi  j  J-^uJaju  ^  4  g  )\  Jnx)ll  4  UtnXil  \яа\\  LuLk^Vi  ^iaLuuJl  ^IlLuJ 


C 


^yV)tt0netie  fields 


~3 


Magnetic  field:  In  any  region  is  the  space  which  surrounds  the  magnet  in  which  the  effect 
of  the  magnet  would  be  observed. 

At^^f  lt>l  ’|  i  L'  ^JLlt^  ^_y«JiIstjjtXLj  Ja^pej  ^ЛЛ^}15ь11  ^-й  <  lljhl  If  aII  ^  aII 

^Pv  f~iow  is  the  magnetic  fielJ representeJ?  JU-j|  Jajia^  J^  (jlju  (_a^  /(jj 

It  is  represented  in  drawing  closed  lines  (invisible)  heading  from  the  north  pole  to  the 
south  pole  and  completing  its  circle  inside  the  bar. 

.(^j-uJsLjiJtXl  (J.:>l.i  4_1l«.^^  ^^^_ji_5cil  (-jXa-flJl  jl  jLe_J<JI  (-jXa-flJl  Jy^  4_5йИ  (4_Ljj-4j^)  4_fl_!jL«  Хд^У-) >  JjL>  Jj-o  L^jJLiJ.eJ  Jj^^j 

^hatis  the  magnetic  fielJ properties?  ?4j*ujhinA^I  SjJJlJajhl  JLLoj  iJLaj/jj 

The  properties  of  the  magnetic  held  are: 

(1)  Closed  lines  (invisible)  heading  from  the  north  pole  to  the  south  one  and 
completing  its  circle  inside  the  bar. 

(2)  Do  not  cross  each  of  them. 

^4Jk|j  L^^jJ  4  \x)Sx) j  ^jjuilaLisuJl  ^jL^  ^^jW\l  L—Ja^il  j^  ^Lq-JJI  L—Jn^ll  4  *s*n  4  Uqx)  Ja jXi*4  (^X) 

\  g  nj  L>»^  V  4_1аД  j  Ja jX»4  (^2) 

j~iow  can  Jiscoverthe  magnetic  fieU lines  anJ  Jrawn  arounJ a  magneti^ 

it  <al|  Jj^  4j>u)nbl  it  <al|  JI^aII  t  iiuifJI  ua^ 

Magnetic  field  lines  can  be  drawn  around  a  magnet  by  using  magnetic  compass  or  a 

set  of  small  compasses  and  discovered  by  using  iron 
filings. 

jl  4_l-mi(JlLj LjiJu  4_L(^j.)  JLutl-a)!.)  (J\-cUlX3 LjiJtX I  JLi^l  XcjXa.^  jjX.  i  л  jiCll 

.iJjiJLTcil  b.^lj-?  JL«-3l1-u)1.)  I  д  4, Cl  1  lJJJSj  (Jjji^^j.)  4_£.j-u^ 
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^hatis  the  Jirection  of  magnetic  fieU lines  outsicJe  ancJ insicJe  a  magneti" 

jUt  \m  л\\  Jl^^l  Jajla^  ^  ‘lH 

Outside  magnet  heading  from  north  to  south,  but  inside  magnet  heading  from  south 
tO  H-Orth.  JLa-^(JI  Л  J-e  4_5&и  tloLiiJtXl  J:>U  1л(  (-j^^JLscil  Jj  JLe-JLil  J-e  djJcJu  tloLjiJtXl  ^L>  /^* 

xpJain  an  activeJy  cJetermining  the  ma^netic  fieU Jines  usingiron  fiJing^ 

?Jj1^I  dJl jj  JLoxlujb  ^^.ui^ULUI  JIa^I  iajla^  ^  iaUijj  ^-Uaj  /Cj17j  qu 

Activity  tools:  magnetic  bar,  glass  board,  iron  filling. 

Procedure: 

•  Put  the  glass  board  on  the  magnetic  at  a  horizontal  level. 

•  Sprinkle  the  iron  hlling  over  the  glass  board  and  gendy  tip  on  the 
board. 

What  do  you  observe^ 

We  see  that  iron  hlling  has  taken  the  shape  of  lines  representing  the  magnetic  field  around 
the  magnetic  bar. 

■JLjJj-  (j.4  ^jJ  .4  j  ittl  ’|  i  д  (jLui  jJsLulill  ujIjjI 

.(jfl-sl  ^ji-wufljj  4 j  ui  iLtl 'i  i L1  (jLuJl  (_,Lfl  ^L>jJl  ^jl  ^  jJaL-jiJl 

IjLj  .  j U /.  ^jjJl  jfljjj  ^L>jJl  ^jj  (jlfl  jbJLsflll  SjljjjLij  ^ 
jlail  t4_t-MuUL]LiXl  LiJtl, I  (JL^l  A  A  CjJJjj  LL3  JbJLscil  (jl  Ji_>Mj 

JJ^oes  the  magnetic  fieU penetrate  through  the  human  l>o<Ju?  xpJain  an  activity 

show  that?  ^JsLuuj  JUj  u  >У/ <  <f л  jLsjJf  A  ^  ^  cl^ y  <i 

Activity  tools:  collection  of  paper  clips  made  of  iron  (ferromagnetic  material), 
powerful  magnet. 

Activity  Steps: 

•  Put  the  magnetic  bar  on  your  hand. 

•  Put  your  palm  on  a  collection  of  paper  clips. 

•  Raise  your  hand  above. 

What  do  you  observe^ 

We  will  see  a  large  number  of  paper  clips  will  be  attracted  toward  your  palm. 

How  do  you  explain  that? 

The  answer  is  that  the  magnetic  field  can  reach  through  the  human  body. 

Conclusion  of  activity: 

The  magnetic  field  pass  through  the  human  body. 
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.(^j_3  IjJLe  t (^-t-ttulLsljLLd^j^  4_с^_]ц^аЛ,1  JjLlJLLe  (j-«  4_с^_«и^  •  Jli  л  *l  lll  Ljjjjj  /^ 

;iaL^I  CjI jla^ 

.litAj  t  4^хц  tloLiiJLLl  ^ 

.(3jjJI  ljLhI^  4_cj_ej^  ^^^Lc  Litjj  ® 

SJi_>Mj  l.bLo  .^^^LcVl  (Jl  Lijj  t  ® 

S lLIJ j fl j  Le  tj^LeJ,!  (J^jIJI  Le^  ^  4j>J  ^l  LIjljJj^I  J_9  (3j19^^  LjLIjlIjO  (j-o  4_с^_«_5йл  (jl  Ls >Mj 

.(jLt^jVl  |в,-ми>  (JM:>  JLfljJl  4_l^^J  (^^v-lUlLs LLsJ,  1  (^lu5eJ,l  (jl  (-jl^^ujcil^ 

xplai'n  an  acti'vi'ty  shows  that  the  magnetic  fielJ can penetrate  throu^h  Jifferent 
materials?  u/^^4  **  ^  j/ ‘  ^ 

Activity  tools:  magnetic  bar,  piece  of  carton  or  wood  or  glass,  a  glass  cylinder. 


water. 

Activity  Steps: 

Part  (a): 

•  Hold  the  magnetic  bar  vertically  by  hand. 

•  Put  some  nails  on  the  piece  of  carton. 


•  Hold  the  piece  of  carton  by  the  other  hand  and  put  it  on  the  upper  pole  of  the  magnet. 

•  Move  the  magnetic  bar  underneath  the  carton  in  a  circular  or  liner  path, 

What  do  you  observe? 

You  will  see  the  nails  move  accordingly,  i.e.  they  move  wherever  you  move  the  magnet. 

Part  (b): 

•  Put  some  nails  inside  the  glass  cylinder,  then  hlling  some  water 
inside  the  cylinder. 

•  Get  one  of  the  poles  of  the  magnet  bar  close  to  the  edge  of  the 
cylinder. 

What  do  you  see? 

You  will  hnd  that  the  nails  are  attracted  by  the  pole  of  the  magnetic  bar. 

•  Move  the  magnetic  bar  around  the  cylinder.  You  will  hnd  the  nails  are  moving  following 
the  path  in  which  the  magnetic  bar  moves 

We  conclude  from  activity: 

That  the  magnetic  held  can  penetrate  through  different  materials  (such  as  carton,  glass  and 
water). 
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ш  I  н  ■  в^т  rj, 

^  tubJjJcil  ^  4^L>jJl  jl  (-j-^ticil  (j-e  jl  (uj^l^O  (JjjJI  (j-«  4_3lL2_3  t 4_j-.ma^ LlLo  (JLo)  'iflbJujl  Ljjjjj  /^ 

.«:Lj  t^L>jJI 

:JaL^I  CjI jla^ 

:(a)  f  j=LI 

.j-^L  ^^^Lo)  4^x«.  tL>LiJLl.l  (^1_м)Л  LiJ-x«_q_i  ^ 

.Jj_flJ,l  (3j>jJ1  (^^Lc.  t  qL>1<  Jb  J_5cil  J^LmuJ  Я  }  • 

.(j-tjioLiJLeJJ  (,^j_!l»J1  t. ^ tL> fl  II  (З^-З  (^^-^VI  J-^JL  fllil  (3^>зЛ  4 »L> 3  Lilx<(_eJ  • 

SJi.>^  IjLe  4 |«_lSJL.M(U4  Jajjcj  jl  (^PIjjLmlcj  (3J>3-^^  Лизй!  4_l-mu1:3 IjLiJ,  1  (jLt^Jl  (-iijj:cj  • 


.(J^-JcJl  Lh  t  (L>LLiJ,l  t  ‘L  д  tl  4£J.^  4_.м/_йЛ  jLmJ,1  4_3i_JL4  (jL^JJ  (H_jLiJ,l  t  i L,  д  1 1  ^  ^  <  (-^Jj^cJu^^^LlLI,!  4_c^_oJ7e-4  (jl  Jj^ 

:(b) 

.(J^-mJ1  Ji_>'^  .  4  •<  L,  ^.Vl  ^  4_«_и)1лл  4_i.o.£”  ^  ^Li^L^jJl  4  •,  L,  ^'Vl  (J.>L  JjJ_3cil  j^Lml«  4_c.j_oj:^  • 

S  L>  >Mj  IjL  4  44 1  jJa-JVl  j  1  Jj>  (j-o  4^  ил(.  (L>L_3l1,1  (jLi.iJl  (^L>  3  Jj>l  (__j.S_3  • 

.l.(jLo  (-j-j-flJl  (J4iJlHjL»J,  1  (_jj(Ia_9  (-j  J_5eJLj^;^Lx<J,l  (jl  L>  >Ма  • 

.  L>  >Ма  IjL  4 4j l^^Ja-JVl  (_]з^  (jL^JJ  (^^v_l(JlL Ljti,  1  (_Ла_аЛ  (_ii^j_:ej  • 

.  (^^\-l(JlLs  Ljti,  1  ,  ^  tL*>  3  tl  4SJ.^  4_M(-jj  jLi^J,!  4_3t.jJLo  (^J^^jzeJu^^^Li^J,!  (jl  L>  >Ма 

.(<:lJ,lj  ^L>jJlj  jJjlo-mJI  (^j-flJ,!  (JjjJI  (JJ^)  d д  Wi-A  jlj-0  (JM^  jLajJl  4j(^^j  (J>-<ulULl»J,1  (JL^l  (jl  :JdLMdJI  ^jJuLtJ 


^yf)agnetifeii  &y)aterials 


'ow  can  weget  temporarij  or permanent  magnets? 

JajULallj  JajULdl  Jljdl  >■*:»  .>'■  ^ljja  jSjj  \^ju 

We  can  get  temporary  or  permanent  magnets  in  three  different  ways: 

(Т)  Rnbbing  metbod.  .dJJjJL  JsJLi-ojJl  d-j-iji^ 

@  Induction  metbod:  it  is  two  ways:  iob^  i/j  --^^U  илд.^1 

a)  Magnetizing  by  approach.  j=^^i 

b)  Magnetizing  by  direct  electric  current.  i^ijuiJi 

xplain  the  rubbing methoJ?  f fiiialfl  ^Ljh ^jUif 

A  piece  of  steel  (such  as  needle)  can  be  become  a  needle  magnetic  by  rubbing  it  by 
one  of  the  magnetic  poles. 

The  magnetic  must  be  moved  over  the  steel  needle  in 
only  one  direction  and  in  a  slow  motion  repeatedly. 

After  bnalizing  this  that  the  needle  becomes  magnet. 

The  generated  magnetic  pole  at  the  end  of  the  rubbed 
part  of  the  needle  will  always  have  the  opposite  pole  to 
the  magnet  pole  used  in  rubbing. 


the  directin  omtion  of  pole 


cz::mz:> 


nail  of  steel 


the  nail  will  be  magnet 


»1^  bL^L  jV^-flJl  Sj-il  (З9-З  4_l-mulLs LJtX  1  (jl-MJJ  (J4(JlHjl»J,  1  (^^J^  ll>L  Ц^-ь  tjjij^  4IsLj>  Sj-jI)  jV^-jJl  ^ *L, 4 L, t * ^  |qJu  /^ 

.LmUlLsLl»-®  jj-iVl  LaLLaJJ  .jjLC.  (J1>1^^.AJ  4j.Ja.i  A^jjneuj  L,  д 

.lJJIjJI  (^^v-^ulLs LjJ,  1  t  tL> fl II  4_flJLje-<j  4.^jjLi  LeJlj  (j3^  iJjJjJl  4.(jj>  jJjjJ,!  (_5v-<ulLs L_»J,  1  ,  tL> 3 II  (jlj 
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Г^ xplai'n  the  magnetiz'mgby  approach  methoJ?  ^<r¥J^h  Лл^ 

When  the  material  of  ferromagnetic  is  placed  near  a  material  which  is  not 
magnetized  such  as  a  nail  with  in  a  powerful  a  magnetic  field  or  near  a  powerful 
magnet  with  out  contact  between  the  nail  and  the  magnet. 

-  The  nail  will  gain  magnetism  by  induction. 

-  The  nail  will  have  two  magnetic  poles,  one  of  them  north  and  the  second  south. 

-  The  end  of  the  nail  which  is  closed  to  the  magnet  will  gain 
magnet  opposite  to  the  magnet  bar. 

-  The  far  end  will  have  the  same  type  of  pole. 

lAj  J-^1  (jb  (j-e  iS''^  tloLiiJLq  (JL?e-e  (j-e  jLe_.M/-o  (J-l-o  )  diaJLsLo-d  6.iLe  JJLc. 

jLo-i^J,!  (— (jl  ‘ (JLe_j«  (i ^ к]г\ ^  LoJijj>l  (jLjIa.9  (j-e  (Jj-^Lj  4^ tloljiJLo  t a  л1.1  ^1-д-мЛ>1  (jLs  (J-wjlLs IjlL l^ 

.jJjJLl  (^^v-iUlLj l-LiX  1  t  <L-»  д  И  ^^JLil  (J  LflJLjfc-e  L-La-S  Оз^  (j-«JLLsljLiXl  jye  (_^j-flJl 

xplain  the  magnetizing  by  the  Jirect  electnc  current  methoJ? 

jt^b  ^^jb  /lH 

The  favorite  way  of  magnetizing  ferromagnetic  material  such  as  steel  is  to  place  it  in 
side  a  hollow  coil. 

Alternatively,  the  insulated  wire  is  rolled  around  the  nail 
or  a  metal  screw  as  in  figure. 

The  ends  of  wire  are  connected  to  a  battery  with  a 
proper  voltage. 

We  then  get  a  magnet  which  is  called  Electromagnet. 

(_-ij  jl  (_-9jj^  (_-fl-Lo  (Jj>L  (Ji-o  4_«-ми1э  1-](-»_4 j 4_»1а-3  i-iJJi  4 4_l-mUlLs LLi-e j (j-®  4_»1а_3  ^laJLiX  ^JlJa-flXl  ^-S-jLaJl 

.^^L)-(f^II  ^j-«itL>LLiXL  (^^_44d  (J-vjlLs Lj(JL«  (jLc.  ccj  4_jLLi.)  (^L> a )  Liii-44(JI  (^jX^  (J-U2J43  (j-ojLA-L«-«  lIj^  6j-J«Lbo  (Jj^_»-«  «.iii-4-« 

^hatJoes  the powerofthe  electromagnet  JepenJ on? 

?^ljj^.il|  j  \m  a\\  Ia^  \JLa  \QA 

1  -  The  amount  of  the  direct  elecPic  current  in  the  electric  circuit. 

2  -  The  number  of  rolled  wires  in  the  coil  around  the  piece  of  steel. 

3  -  The  quality  of  the  material  required  to  magnetism. 

1  ^rU ; 4 A  -ijXl  5-ilXl  -3  .((__iiiXl  (JbLiJ  -iJLC.  )  .i'^f^jill  4_»l2_3  (Jj-^  i-iii-MJl  (JbLiJ  -iJLC.  -2  .(__fl_!XL jlXl jL^lIl j1ll5-«  -1 

Г^ xplai'n:  ~J~he  magnetic  fieU  ofthe  Г^ lectro-ma^net  increases  when  the  number 

ofcoil roHs  increases?  itaf/  оШ jjc^  SjLJ  jJc ^Lj^!  jMjhl Иа!! ^*ujhl  itMf/  Jlc^t  jIjJj  ;  jfc 

Due  to  the  increase  in  the  intensity  of  the  magnetic  flux  around  because  the  current 
passing  through  the  coil. 

.(^Lj^^^l  jLijJl  4.^jlXl  ciii-4.«Jl  (Jj^  tloLL»Xl  ^jIa-LflJl  4_9llS'  S-iLj  (-jJLj-wJ 
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(2019/l)^iafe  the  wa^s  thatis  ma^net lose  their ma^netism? 

?4Juu1^Ux.4  /(l'^  2019)  146jo- 

1  -  Hammering  strongly .  .  cs^il  1 ,3 ^  I 

2-  Powerful  heat.  .ojjlAJI  opt^l 

Whatis  the  magnetic protector?  Whatits purpose? 


(jlaljPVI  iS^3  j i  i. j U\  \i  ^ j j j a 1 1  л  Uat  -v  tt 

Magnetic  protector:  is  a  ferromagnetic  material  using  in  a  protect  devices  from  external 
magnetic  effect  such  as  in  watches.  It  used  to: 

1)  Protect  devices  from  external  magnetic  effect  such  as  in  watches. 

2)  Кеер  the  magnetic  property  of  the  magnets,  preventing  the  loss  of  magnetism 
throughout  a  period  of  time. 

d ^  1 U.  1  '|  4  t,  1  ^  1 L.  1  j  4  ^  SjLo  ^j  d  1л  ^l  А1йЙ1д1| 

.lIjlS^I  tloljiJLq  (j-e  JajLiXl  Ls  o  'J  ^JjjejLMLl  4_с^1_ЗйЛ 

xplain:  f^ermanent  magnets  are  maJe  ofstee!  <>*  JaJLiJl ^  un1;Jlp 

Because  steel  is  a  ferromagnetic  material  that  keep  its  magnetism  for  a  long  time. 

.4Ji^.«_o  SjLs  (Jjiol  L^Lt-tLLlLs LJL^j  L4  д  7 LiJLe^ 

f^ xplain:  f^ermanent  ma^nets  are  not  maJe  of  soft  iron,  althou^h  it  is  a 

ferromagnetic  mateiial  Jji»  4Jl^j^jlJx»Jl  jjxJI  4мШ1  Jtili^fl ^  un'  У  ;  jis 

Because  the  soft  iron  loses  its  magnetism  when  the  magnetic  held  is  removed. 

.4.^£.jJjJ,1  (^^\_<lJlL3 LlaX  1  (JL^lj^lj  ^13!  4JlJL-mlJlLs LLiLo  ■  i  д  ^LLaXl  JjuLscil  (j*^  /^ 

f^ xplain:  ^ome  materials  Jo  notaffectby  the  magnetic  fieU. 

Because  they  may  be  non-ferromagnetic  materials  are  not  affected  by  the  magnetic 
field  so  do  not  be  attracted  to  him. 

.4.J1  (_jJLj?ejj  ciiiJiJ  (^^v-llJlLs LLiX  1  JL^LjjLlj  ^  4_l-mlJlL3 Ll»-«^ /^ 

Whatis  (l )  the  magnetic  compass?  (z)  пееЛе  compass? 

% jjI  ^2)  ?4j</inbt  д11  4J^jJI  (l^  ^  La  /1^14j  lh 

(1)  Magnetic  compass:  is  a  device  depends  on  the  permanent  magnet  using  to 
determine  the  geographical  direction  and  know  the  type  of  magnets  poles. 

(2)  [Compass  needle:  It  is  a  small  permanent  magnet  revolves  around  a  vertical 
axis  at  the  middle  is  placed  inside  a  ferromagnetic  box  called  compass. 

LjIaL^VI  JjJLjtlJ  jaJjclLwjJ  (^ajljJl  >1о11аХ1  4l^&  JL^lLxj  jl^j>  ЛАд^_^^41  (1)/^ 

.4_l-l4lJlL3Ll»X1  lIj'^L^I 

4_jJaaL^  jJ  4_£х^а11л  (ja  ^ jSLX  (J JJ*  (^5-^!'^  (jLijjal  l»  (jC>  ;4X«>^J^I  d  Jj|  (2^ 

^4_L^ 4  jLtnial  *i» 
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^hat  is  the  magnetic  compass  interest  the  operation  to  use? 

Magnetic  compass: 

-  Used  to  determine  the  geographical  directions. 

-  As  well  as  to  know  the  type  of  magnets  poles. 

^j-3lX  l1)L%L^V1  Id-L-MulsLiJLXl  4-L^j-JI 

f\4ention  the permanent  magnet  uses?  :и^ 

Permanent  magnets  are  used  in  many  applications,  including: 

(J)  In  the  speakers.  @  In  the  generator  of  electricity. 

@  In  the  magnetic  compass. 

.  [.^Ia  tjjtijajll  j;j^l  iajULd) 

4xLli^  ^  4  f.l ^  ..^Ч  lIjIjlI^.0  MxLl,.^  ^  Cf3 

xplain:  ^lectromagnet  is  calleJ  the  temporar^  magnet? 

Because  it  loses  its  magnetism  as  soon  as  the  current  is  cut  off  from  its  coil. 

.4  0  L  J-C.  ^Lj.^^^1  jL^l  ^llo  0  ‘d  Jij-5e-e-i  LjLe  Л  o  д  j 


^Vl^estioiis  Chapter  twoJ 

C^hoose  the  right statement  for  the  following: 

:A^VI  %  jl^l  jj^) 

1-  A  magnetic  compass  is  used  the  draw  the  lines  of  a  magnetic  field  around  a  certain 
magnet  because  the  needle  of  the  compass  is: 

^a-  A  small  permanent  magnet  which  can  rotate  freely  in  horizontal  plane  around  a 
vertical  pointed  axis. 

b-  An  electric  magnet  loses  it  magnetism  after  certain  period  of  time  once  the 
electric  source  is  cut  off. 
c-  Made  of  copper. 

d-  A  permanent  magnet  with  a  “U”  shape. 

4  li  'II  ejjl  jV  Jjjaljit-a  cJj^  ^^^joJaLUt-dl  ^joij]  ^ J ‘  4jj— ajJI  АохЛиЛ 

_(_Л4Лл  jj)*4^  (Jj^  (_^риал  jljjJI  <j£jaJ  jjij-a  j nj fil ')»  л 

_<jc.  ^bj^^l  jL^I  ^Uaijl  (ja  >Ц1л j  ojja  jxj  ^jjjjj^Uija  Aaj  ^bj^  ju^ljija 
I _ Sj^  *:  JJ*  ‘  ^  j^gjajU  (juj]alj*ja  (d)  .  j*''  *>■  '1'  ja  ji-j'. 
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2-  (2019/1 )  Permanent  magnets  are  made  of  the  following  materials: 

a-  Copper.  b-  Aluminium.  c-  Iron.  ^  d-  Steel. 

;ejLa  Jajli-all  /1  .^1  6_J  1  -^l  1  -2 

l.jVjill(d)  .^jLkdl  (c)  (b)  .L>-^'(a) 


3-  A  small  magnetic  compass  placed  between  the  two  poles  of  permanent  magnet  in  the 
shape  of  “U”  as  illustrated  in  the  diagram. 

Which  of  the  following  directions  will  it  take:  The  right  direction  which  the  needle 
can  take  inside  the  magnetic  field. 


Right  correct  is:  (d) 

;  jA  CjIaL^VI  (^\  (J£ju^l  U  ^  (jjj  AjjaajJalji^  ALoa ^  c**lar  j  -3 

;l^I j^I  xjjJal  \яа\\  (jLa^l  (Jkb  Акоа jJl  6jj|  Aj  l  (^'>^\  oL^VI 

4- Different  materials  are  classified  according  to  their  magnetic  properties  : 
a-  Diamagnetic.  b-  Paramagnetic  c-  Ferromagnetic 

d-  Diamagnetic  ,Paramagnetic  and  Ferromagnel^ 

;^jl  '»  л11  \  ^  \  Ьш  jlj.dl  I _ 'J'  -4 

''jjj*  t "jUi \j ..1  ji  y  ^ j j. "jL'  '*  "'3  -d  "jL'  '* -c  .j j. "jU'  '* ■''j' .'  -b  j"'A'  '*  -a 

5-  Magnetic  field  is  represented  by  lines  that  characterized  by  being: 
a-  Unclosed 

b-  moving  from  the  north  pole  to  the  south  pole  outside  the  magnet  ^ 

c-  Cross  between  them 

d-Visible 

< _ vku  Jajk^  cJ-k)  '*  (Jk.-4I  -5 

-d  -Q  'L  лИ  ^^|^  ' .  'Ua"  ^|  ^Lojj^I  ' .  'Ua"  .J  alj  л 

6-  when  a  magnet  bar  is  cut  into  small  pieces: 
a-  We  get  small  non-magnetized  pieces. 

b-  Each  piece  will  have  only  one  magnetic  pole  either  north  or  south. 

c-  Each  piece  will  have  four  magnetic  poles,  two  north  poles  and  two  south  poles. 

d-  Each  piece  will  have  two  magnetic  poles,  one  north  and  one  south. 

^dJjjtjj^  ^_^l  ^ J “'J L>l  ‘'i  />  jjLuj  ^jksj  Ljc- 

.j  U*'»  лл  б  jjjtj^  (.5-1^  3  ‘  '  (^) 

.^^jj^  ‘ .  'L>»  ^l  ^jLojJ  ‘ .  'L>^  Lal  L^l j  ^  ‘ " j L>1  ‘'i  />  ‘ .  'L>^  U Члкз  (b) 

.  jkjj^  jljJaSj  jl  jll  oui  jljJaS  AjjjijJaljjba  t-jUaSl  4jtJjl  l^Jja  4jtJa3  i-^ll".'" 

.^^jj^  j^Vlj  »a  ‘.'t'  LoAL^I  jjj  ‘  "J  L>1  ''*  z'  jjjJaS  L^-jj  4jiJa3  ‘-^11"'^"'  (d) 

.^^^jj^  j^'^lj  ^jl  л  ui  LoAL^I  jjj“'jL>l  '»  д  jjjJaS  4-х-1аЭ  ‘-^11"'-''"'  (d) 
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2:  Г^ xplain  why  the  magnets  are  useJ on  the  warcJrobe  ancJ  fricJge  cJoors? 

.AAbliJlj  (jjijbLAJ)  CjUIja  lj\j^  ^  JLojLluibU  M-AjbU  ^iiU  a\\  (Jj^  l>^  ls^  /J^  /^14 j  :2lh 

Because  the  wardrobe  and  fridge  made  of  ferromagnetic  materials  therefore  its 
will  be  attract  with  the  magnet. 


.Ul . 


L?tU  ^LailJLe  ^L>  ^^^Lc.  Ljjjij  IjJLo Jj^  6iLe  l_jlLc.1 


Jf  you  were  given  three  iJenti'cal  bars  which  were  aluminium,  iron  ancJ  a 

permanent  magnet  explain  howyou  can  cJistinguish  one  from  the  othet? 

^jiaj  (J  A  4^Ui|j  JJ^VIj  ^J:^^l  t-A^I^I  LdLaJ  4  ЛГм  L)^%^  ^  LS^^  Л  :3lh 

.CjLj^VI  Cfi'  d^ljil  j^ 

1-  Put  tree  bars  together  with  them,  we  observed  that  two  bars  attracted 

to  each  other  they  are  iron  and  magnet,  but  third  bar  was  not  attracted 
to  them  it  is  aluminium. 

2-  Put  one  of  the  two  attracted  bars  at  horizontal  level  and  near  another 

bar  to  meddle  of  the  first  what  do  you  observe? 

If  the  bars  attracted  then  the  first  horizontal  bar  is  iron  and  other  is  magnet. 
If  the  bars  do  not  attract  then  the  first  horizontal  bar  is  magnet  and  other  is 
iron. 

|qJ  4J^  ^j^LlLI  LljJLlil  Lol  t L>  1  '<  •  t, Ij  lJjJ-^1  LqJ^  (jLa_uL<Jl  JjQ  (jLjj  L.^JLeJjLu)  Су^  ^jLlil  (j  1  д ^  1 1  L-j^^.JJ 

.  LliJ,  L)  jj  IIj 

(j-e  iLjLj-S  jJJJl  (JLmiJLs  (J-(^aj>  (jL9^^L>Vl  (JLmlII  4 Д 7\a  (j-e  l-j^^-S-)^  („^^l  LjL^  (jlJJJl  (jj^l-L^Jl  Jj>l  (2 

.((—SjiJVl  (j  (^ч*  tloLLiXl  L-jLLa-flJl  CS^  )  tloLLiXl  (^_jfl_9Vl  (^Lj^JI 

.(j^LlULLjLe  (^^jfl_9Vl  (jl-LtJl^  (^.^ij-e-jJl  (3LmJL9  (_^jL?&lil  (J-^^aj>j  |«J  iJl^ 

■i-:  JJraw  a  cJiagram  expJaining  the  h'nes  of  magnetic  fieJcJs  for  the  foJlowi'n^ 
cJiagrams: 


N  S  S  N 

(2019/1) 

5  N 

u 

(C) 

(b) 

(a) 

jf.*  xplai'n  an  activity  which  enables  you  to  see  the  h'nes  of  magnetic  fielcJs  bp 
using  iron  filling  with  a  straight  magnetic  bar?  ^  1  ^Ij 

}h 
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^  Chapter  J  -  £leetric  eurreot  и 

[Jefine:  (l)  lectronic  current  (z)  (Zonventi'onal current? 


S(^u£^LmJI  j  ,aj) fl U  Lo  I 

Electronic  current:  The  electric  current  which  was  the  direction  of  moving  electrons  . 
will  he  from  the  negative  pole  toward  the  positive  pole  (through  the  connection  wires).  | 
So  the  direction  of  the  electric  current  will  he  oppose  to  the  direction  of  the  affected  ■ 
electric  held.  I 

Conventional  current  The  electric  current  which  was  in  the  same  direction  as  the  ' 
electric  field.  Then  it  will  have  direction  from  the  positive  pole  towards  the  negative  * 
pole  through  the  connection  wires 

lJ.1  "  LiJbULl  ^  ; Ч  L_jL>^^l  ‘  ‘V Ч  l^LmJI  ‘  iL. Ч  JUjLjl^l  4Sj_> 

.^Lj.^^1  (JL^l  из^  uJJJiJ  _ 

(^Lj.^^^1  (JLj^I  йЬ:^1  ^  4_д1л^1  оз^  c^Lc-  (jlL> j  ^1L> a  **  j^MWVIjUJI  @ 

LiiM-a)l  4  tjl L,  d  t  l^L-mJI  ^  <L>  д  11  (Jl  4  jlL,  d  1  (._jl:>jJ,1  t  <L,  д  11  4_д1л^1  из^  (^l  )  .jJjJ.1  I 

e  the  follo^A  ing;  | 

1-  It  is  important  to  mention  that  in  all  the  electric  circuits  in  our  study  the  conventional  | 

current  depends  on  the  direction  of  the  electric  current.  . 

2-  The  electric  current  may  he  resulted  from  the  movement  of  positive  ions  and  the  * 

negative  ions  inside  the  acid  electrolytic  solutions. 

3-  The  electric  current  through  the  connection  wires  is  produced  by  the  movement  of  ■ 

electrons  only.  | 


4-  In  the  operation  of  ionization  of  gases  (such  as  the  ionization  of  neon  gas  inside 

florescent  lamp  under  low  pressure),  the  electric  current  traced  by  the  movement  of 
positive  ions  and  elecPons. 

5-  1  шА  =  10-3 A,  1  =  ^Q-6  д 


f  m  ..V'4 


(jrjj  (j^  diLc-ljs)  ° 


л 


oL^I  "ij  1  Уии1^л  4_ijlj^)^.£il  ^lj.l]|  ^  ^  Lt ,  1  jl^l  ^l  j£1]Ij  jjA^I  (jjh  -J_ 

A^LluII  CjUjjSf)  j  CjUjjSf)  (jc.  L^U  AjjJjjj^VI  cJJLa-UI  ^  ^bj^l  jl^l  -2 

.  Lid  CjU jjj£iV)  Я£  j^  jc.  L^U  (Jjj^ jjII  tiljLoii  ^  ^Ijj^.^1  jl^l  (jj^  -3 
jl^l  ll  xtin  j  Ll*  J  dlljuJJjii]|  U^A  (^J^U  jj^l  jl^  cJ^J  CjI  jLiJl  (jjLi  4  jxiC.  -4 

.  CjUjj^V)  j  4^^^)  CjU^Sf)  ^£j^  AJajujl Jj  ^bj^l 

_  1  mA  =10-3  A  ,  1  llA  =  10-^  A  -5 
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-ф[  Thc  msulati'on  matenals  <Jo  not  allow  to  the  electn'c  cun-ent  flow  of  Junng  its 
when  an  electric  fieU  suppl^,  wh^? 

(JJLc  i  jLji^  L^JLcjjuLLll  jllc  jLj.^^! jL^I  l^LumuL  Я^1лЛ  S.2IJLI  /qm 

Because  their  electrons  are  with  strong  connections  to  the  nucleus,  their  electrons  do 
not  move  with  the  effect  of  the  electric  held. 

L 1  1, '  jLj^^^l  (JL^I  j^Llj  L^Ljj\^1  SljjJL  1jl>  j^L^  ^Lcjl  (Л»13  L^Ljj^^l 

^hatis  meantb^:  (l)  ~f~he  electric  cun-ent.  (2)/^mpere. 

.j.>ljJljj^Vl  (2)  .(^Lji^^l  jl^^l  (1)  fl L I  Lo  /(j^ 

.The  electric  current:  is  the  total  electric  charges  (q)  passing  through  a  cross  section 
during a certain period of time,  is  the  quantity  of  the  elecfricciOTOTt given by  formula: 

Quantity  of  charge 


Electric  current  = 


Time 


*  The  electric  current  is  measured  in  the  unit  (Coulomb  /  Second)  or  (C  /  s)  and  is  called 

Ampere  (A), 

(2)  Ampere  (A):  represents  the  passing  of  one  Coulomb  of  charge  through  a  conducted 
section  during  one  second. 

4ji_j-^^aJL)  я  )J  4(1)  (jejJl  ^  JJLLxH  fl  A  jj-itJ  (^l  (q)  dJLstAJI  ^Llc^  t(I)(^Lj.^^l  jl^^l  (1) 


'=f 


:б1  J 


«LLxJjl 


:  JL.j-,^1  jL^l  :4JLi]1  4^LajJl 


.  A  4  ^  coulomb^ 

.(A)jj^Vl  L,jJ^  (3^3  ^^~Тёсог\Л^  * 

.6J_>lj  4^Lj  (JM>  (J-^j-«  (^^ybj-C.  0  A  (j  d-^Lj^^^l  (-l»L]L5c,2iJl  j-e  J_>lj  (3^*-^  ^A)  J.>ljJl  j^^Vl  (2) 

^hat  Joes  mean  when  an  electric  current^iven  of  (2/\)  is  flowi'n^i'n  a  conJuctor 

wire? 

dJULut  jj  .^LuJj  (2A)  ^ljJ.4  ^bj.^jLu  /JLaj  Ldjjx  ^Ljtil  I  jLo 

Means  that  an  electric  charge  of  (2C)  crosses  through  a  cross  section  of  this  wire  in 
every  second, 

.6jA.>l^^l  4,uLlII  jj  lLLLJI  IJu&  I  *L л д ^ ,  (2C/)  L^1jl^.4  ^I  /^ 

Example  1  (book  p.  35):  The  amount  of  electric  charge  passing  through  a  cross  section 
of  a  conductor  is  given  (1.2  C)  each  minute.  Calculate  the  amount  of  current  through 
this  connector? 

UXJU^I  ci  (1*2  0)  4,ulj^.^  jjLl^JJ)  jj.4  J^L>  J.4J  .ulldl)  I3II4 

IJLi  (.^Lu.<jJLI jL,^! jl j.^ 

Time  must  be  converted  from  minute  to  second:  (1  minute  =  60  seconds) 

1.2  C 


i  =  ^-  = 
t 


60  s 


I  =  0.02  A 
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Example  2  (p.  35): 

If  the  amount  of  current  in  a  conductor  is  equal  to  (0.4  A),  Calculate  the  amount  of 
charge  which  passes  through  the  cross  section  of  the  conductor  during:  (1)  2  second 
(2)  4  minutes 


(0.4  A)^jUj  j  jUJi  jl-Li»  lii  :(2б  ^eUJl)  2jiic 

4minutes(2)  2  s  (1)  ^ 

(1)  Calculate  the  electric  charge  during  the  time  (2s): 


/  =  ^ 
t 


q  =  I  X  t 


q  =  OA  x2  =  0.8  C 

(2)  То  calculate  the  passing  charge  during  four  minutes  we  must  he  convert  the  time  hrst 
from  minute  to  second  as  follows: 
t  =  4  minutes  =  4  x  60  s  =  240  s 


/  =  i 

t 


q  =  I  X  t 


q  =  0Ax  240  =  96  C 
Calculate  the  electric  current  passing  through  a  conductor  wire  if  the  amount  of 

electric  charge  that  flowed  through  this  wire  is  equal  to  (3  X  10“^  C)  during  a  period 

of  (Ips). 

cJJLLmJI  Ij.a  ^LmiJLLI  diul^  1^1  (IJLLm  (JjLLI  jL^I  jIj,2^  (.-cmil>I 

.(1  |Lls)  LftjjJ  d-jJUj  5j^  (3x10  ^  C) 

t=  lps  =  1  X  10“^  C 
then: 

q  3  X  Ю-б 

'  =  7=БГТо^ 

^hatare  the properties  of:  (l )  ff^irect  electnc  Cfurrent  (П^СО)'^ 

(z)  Cfurrent  from  the  si'mple ^enerators?  (^) /\ltemati'n^  current? 

.t^jLuJLI  jLbiJI  (3)  « j II  jJjJLI  ^ЬЛ  jL^I  (2)  «j-qJ-mJLI  jL^I  (1)  j^l Lq 

(1)  Has  a  constant  amount  and  direction.  (regarded  as  Ideal). 

(2)  Has  a  constant  direction  and  variable  amount  (not  regarded  as  ideal). 

(3)  Has  a  variable  in  amount  and  direction  during  a  period  time. 

•jlafltl^  fiL^Vlj^uLLe  (3)  .^L^VI jjJLLoj jl j.ill  lLuIj  (2)  .fiL^Vlj jl j.flXl  lLuIj  (1) 
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[^сйпе  ап  elGctric  circuft?  ^hatftfs  constst  of? 

Electric  circuit:  The  closed  path  in  which  the  electrons  keep  moving. 

A  simple  electric  circuit  consists  of:  a  lamb,  conduction  wire,  switch 
(key),  battery. 

.LijLi^j^^Vl  ^JlII  jL-mJII  < tl  cLuLj-^^JI  SjjIjJI 

.4.Lua)LLa  4.jllaj  i  i  (Ja^^jjLll  LllbLxol  б  (4-ojL^I)  (J.^.^JI  t  fl  tlju 

^hen  is  the  ke^  unlockeJ  m  the  circuit,  whatJo  we  observeJ?  ^hy? 

IjLe  С{ў^  LeJjLc 

We  observe  that  the  lamb  does  not  glow.  This  means  there  is  a  disconnection  in  the 
circuit.  And  this  called  an  open  circuit. 

d  ~  n  a  6^1.^  ,S^I  jJI  (_j  ^  ^  '  (jl  tj  ,  /^ 


кеу  On 


^yijeasuirw^  electvic  cuvvent  ZB 

^hatis  meantb^:  (the /\mmeter)? 

S(j^^VljL^)  tj  >:)j  ^гл  fl  L I  t(j4) 

The  Ammeter  is  a  device  used  to  measure  the  amount  of  electric  current  in  the  electric 
circuit  (or  only  part  of  it).  it  is  connected  to  the  circuit  series. 

.SjjIjJI  j(  (J.A.^I  (JljiJl  (^Jx,  ‘Lj^  4uLj.^^^l  SjjIjJI  (j  (^Lj^^^l  jLjjJl  j.ol ^ 5 1  зЦ>  ja  tjy^VljL^> 


'  ♦ 

1 

LjlkJI 

Jj^JI 

J 

Notice:  То  measure  a  smaii  amount  or  current  (in  milliamperes)  we  use  device  called  milli- 
Ammeter. 

^hatis  the purpose  ofusing  the /\mmeter  <Jevice  tn  the  ctrcutt? 

S4^Lji^^l  SjjIjJI  (^ JLloVIjL^.>  (JLeJLLojl  (j-o  jj^jAil  Lq 

The  purpose  of  the  Ammeter  is  to  measure  the  electric  current  in  the  circuit  (or  only 
part  of  it). 

.(^Le^L^I)  ^^l  4,ulj_j.^^JI  fi^jjlaJI  (_j  (j)l.j_j.^^JI  _)LliJI  (_^jLLflJyLuaVl  jL^j>  |»1ал1-и,1  (_,^_jJLJI  /^ 


W 
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^hat  are  the  points  shouU be  taken  into  account  when  the  ammeter  is  useJ in 
orJer  to  measure  the  electric  current? 

ЗЦ;>  |>1ля1.и||  Л1с  Ц:1с1^.в  J5.eVI  (_^l.e  /3.il6j  ^yu 

1-  Connect  the  ammeter  in  the  series  in  the  required  system  in  order  to  see  the  current 
flow  in  the  system. 

2-  The  resistance  of  the  ammeter  will  be  very  small  as  related  to  the  resistance  of  the 
circuit,  or  related  to  the  system  resistance  that  we  want  to  know  the  current  flow  in 
it. 

3.  The  positive  side  of  the  Ammeter  (+)  (red)  will  be  connected  to  the  positive  pole  of 
the  battery.  And  the  negative  side  of  the  ammeter  (-)  (black)  will  be  connected  to 
the  negative  pole. 

^Ц^  (_/«Ц5  jiyLl ^  (Jl,5^1  (^J^j^eVl  -1 

.дЦ|л11  e  n  t  1л>  d  Л  A 

^Цзь!  (ji^^.u«Vl  0^.111)  (-)  (-jJLuJI  У  М  t  i_L>^Jt,l  ' ,  ■  1—  ^  1'  ^j^aVI ^Цзй!  (j.e>Vl  (лЦЛ)  (+)  (_ji.>yLl  (jjSjlaJl  Ja.^  "3 

1-л(Л-ЛчЛ1  t  < t-4  д  tl 

xplain  an  activity  shows  that  measuring  the  electric  current  using  the 
ammeter?  syujeVIJk.^  (JLcajlwIj  (_^L)^.^^IjLuJI  (_^Ц.э  <Ll3  JsLmu  Iij» 

Tools:  Ammeter,  connection  wires,  electric  lamp,  battery, 
electric  key,  variable  resistor  (Ryostat). 

Steps: 

•  Connect  the  Ammeter,  the  electric  lamp,  key,  battery, 
and  the  variable  resistor  (at  the  highest  value)  by  the 
connection  wires  with  each  other  in  series. 

•  Close  the  circuit  key  then  see  the  light  glows  and  the  pointer  of  the  Ammeter  deviates, 
referring  of  the  flow  of  electric  current  in  the  circuit,  (record  reading). 

•  Change  the  amount  of  the  resistance  (using  the  Ryostat),  then  the  current  in  the  circle 
will  change.  (We  obtain  a  new  reading  in  the  Ammeter  and  we  observe  the  glow  of 
the  lamp. 

•  Repeat  this  procedure  and  in  each  case  we  get  a  new  value  of  the  current  flow  in  the 
electric  circle. 

Conclusion  of  activity: 

The  reading  of  the  Ammeter  will  alter  with  the  alteration  of  the  value  of  the  current 
flow  in  the  electrical  circle  which  always  refers  to  the  amount  of  current  flow  in  the 
circle. 
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t ((jbljLajjjj)  SjoJLe  t4_j-a)LL«  L,jl^j.3  ^jLLa.)  t^Lj.^  ^  tji^l  jL,jj>  ^Лэ1_ДлЛ  /^ 

^Лэ1_ДлЛ  Lj|^ia.> 

lLIM-w)!  ^La-ojlj.)  4.«.^  JJLC.  (Ll)LjL«)j.jJl)  SjjJLlLl  4.4^LflJ,l^  4.j1L*)  Л1^  ^l 7 fl  1> l^  ^Lj.^^^1  ^l.L^^aJ,l^  j^L^Vl  jL^jj>  J^  ® 

.(J^jlII  ^  LcS"  tjL^Vl^  4.j1L*)  Л1  (J^  l^IL")  3 Vl  4.^jJiJ  6l.jJL)V1  t  JljJiJl 
jL^Vl  6^J-3  4Jl1aj  (^jJI  Le  .SjjIjJI  ^  ^Lj^jL^  L^Lt-Ltjl  ^l  1j\-4l«  jL^Vl  jL,jL>  j-Joj-o  (—sjj^tjl^  ^l  j М  Ji>4)  5^1  jJl  ^1лал  (3-L*j  ® 

^6f.J.sJl  блд  (Л)1л>5  ^  Lej  t6f.J.sJl  блд  (J^;c-«)  ^блд 

J^  4.ДлдЛ  Jj^  t^l.L4^aJl  Ji>4)3  jL^Mi  6ubJL>  6#^lj3  (^J^.  (J.4^aj:cJL3  tSjjl  jJl  jL^  jOLl^  (Л) LLlojjjJ  1  ^jLS.4  jIjlS.®  j^^  ® 

.SjjIjJI  ^  (.^Ll^llLI  jl-Llii  tJbtJL>jltJLfl.«  ^^Jx.  3  * 

tSjjljJI  (j  .  Л  .ц.  ( 1,1  jly  tl  jl. )  д  /ч  LojI^  juIj  4^L)j^^I  SjjIjJI  i^  .  Л  ( t,l  j1^7  tl  jI.  )  д  a  ja  47t  jA  47“  ji^/4*y1  S^lj3  (jl  «JdLMiULil  ‘^jUjujv^ 


УЪе  £lectHe  f^otential  ^iffevence  и 


^hatis  Jetermine  the  amount ofelectrical currentflow between  two points  insiJe 
an  electncal field? (J.>L  ^jLda^j  ^jb  jLiJl  4  <  L,  /i^ 

The  amount  of  potential  difference  between  two  points  inside  the  electrical  held 
determines  the  amount  of  electrical  current  flow  between  them. 

.Lc.^Uj  (-^LuaJlXI  (^Ijj.^.^1  jL^I  ‘^ujsS  ^Lj.^  (Jl-^?^  (J^l»^  (jilLa-flJ  (jb  (-Цл^1  (3;-Э 

fiow  can you  Jetermme  tbe  Jirection  ofelectric  currentJow in  the  electric  circle? 

S  (JLe.4  (J>I.)  (j^T  1л S i  (jb  L^LttJLtl  jL^I  jt,(fl<(  (^jil  Le  / 

The  direction  of  electrical  current  flow  from  the  point  with  higher  potential 
difference  to  the  point  with  lower  potential  difference. 

I-«-ij4h  4-»L^4llL1  (^Lj^^^l jLtiil jl (jjJl  ja  ^Lj.,^^1  (JL^l  (Jj>lb  (jiila^fli  (jb  (jLj.,^^1  (3j3j1j.5-4  (JjS  jl 

.LLsjVI  (jLj^^l  иЦ:^!  (Л)1ь  4  U(  д  •(  1 1  ^l  ^^JxVl  LL(jJ^l  (Л)1ь  4 1л  д  •(  1 1  j^jL^l  (-^Ljnbl  bL^l 

^hat happens  when  the potenti'al  J/fference  atany  two po/nts  are  ecjual? 

(JljJtA  (J>l,i  jj^ 7 Ц  fl  1  jb  (Л^лЛ  (Д^^1(Лл^  (^jLmU  (ЛЛС-  ji^/Л  >j  UL^  /(J^ 

The  electric  current  will  stop.  ^^^.(^1  jMl 


"  save  this:  The  potential  difference  is  measured  in  “Volt”  and  measured  by  using 
the  Voltmeter. 


^^Jotential  fiiffetenee  measuirement 


]J)efme  \/oltmeter?  ^hat/s  the purpose  to  jLp.)  :j  l> 

Vbltmeter:  is  a  device  used  to  measure  the  amount  of  potential  difference  between 
any  two  points  in  the  electrical  circuit. 


ji  J.«j:cil  ^  (3jlj-iil  fjs.  J^jjj  tJ.«j:cil  ji  ^Lj.,^1  SjjIjJI  (Jjl^  (J-^  (jLj.,^1  J-tju^l  (JjS  (j-«LjJ  ^лЗсЛ^чь  jL(jj>  jA  :ju-elJj-flJI  jL^j> 

.4.^Lj.(^^il  SjjlbJl 

Its  purpose  used  to  measure  the  amount  of  potential  difference  between  the  poles  of 
the  battery  or  any  or  any  part  of  the  circle. 


*  In  order  to  measure  small  voltages,  we  use  smaller  measurement  units  called  millivoli 

»i_,(mV)  and  the  device  used  in  this  case  is  called  millivoltmeter. 

1  @NewtonlOOm  bi:La/Vb;4<^l^) 
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^hat  is  important points  shouU  be  aware  of  the  voltmeter  is  useJ  in  order  to 
measure  the  electnc potenti'al ch'fference? 

The  voltmeter  will  be  connected  in  parallel  between  the  two  sides  of  the  load  that  we 
need  to  know  the  electric  potential  difference  between  its  two  sides. 

The  resistance  of  the  Voltmeter  will  be  very  high  relative  to  the  resistance  of  the  circuit 
or  the  resistance  required  apparatus  which  the  potential  difference  is  needed  to  be 
measured  between  its  two  ends. 

The  positive  end  of  the  Voltmeter  (normally  red  color)  is  connected  to  the  positive 
pole  of  the  battery,  while  its  negative  side  (which  is  normally  black  color)  with  the 
negative  pole. 

I  Ij^  Я.4^|.а.4 

(j^JJI)  (“)  lJL^JI  L.3^,IaJI^  ,  5  .  П  L,^.>yLI  ■  _  .Ll  Я  U  ^  ^  j  отЦдЛ  jl (j^>-Vl  (j^JJI)  (+)  L_j.>yt,l  L.3^1aJI  Jaj^  "3 

.d-jils-Aj  jiojQaJj-^l 


Ammeter 


key 


Resistance 


Voltmeter 


14^5^  shouU  the  voltmeter  resistance  be  large  relati've  to  the  resistance  of  the 
electrical  ci'rcui't? 

JdjjjJLI  (J.Q.jeJI  jl  <^Lj.^^l  SjjIjJI  SjjL^jL(.QjJj.^l  o*  ч-ЧЧ  *o^ 

In  order  the  electric  current  must  be  flow  during  the  resistance  not  during  the 
Voltmeter.  .yLwiJ^i  JMi-  (j^^Ji  Jiii-  (^ьЬ jjiSJyi)  JLjj^i  jUiJi  vL-lu  /^- 

^hen  is  voltage  calleJ  "emfr  orJefine  it? 

T(emf  «IjlsIjJI  SjljJI)  j  (Д^З  (_ув-чи  (^-«  /^ju 

The  term  of  “emf  ’  means  that  the  voltage  between  the  two  poles  of  battery  when  the 
circle  between  them  opened. 

.(j-A-(eO  jLulII  (jl  ^l)  4^1lo  yi!  4.^Lj.^^1  SjSli-Lll  Loi-DlC. 

fiow  can  you  measure  the  ‘‘emf’?  .^iiail  ^jiiljJI  i^l  jjSJu  .  Я1<  /^у, 

То  measure  “emP  the  circle  should  be  open  (current  =  zero),  in  order  to  measure  it 
we  use  Voltmeter  which  is  direcdy  connected  between  two  poles. 

jjL)  Sj-O) Lb«  jyu.«jJjAi  1  J:2-)j-»J  (0  ^jLdlJl)  4.>jlfl-e  4pLj^^^l  6^1  jJl  (jl  4Юе1,1  4uLj^^l  4»-31лЛ  6j-SJl  (j-yl-LflJ 

.4jjllo  _Л1 
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xplai'n  an  activity  shown  how  can you  measure  the potentia!  Jifference  between 

two points  in  the  electnc  circui't  using  a  voltmeter? 

(JLqjLLojij  4^Lj-^  (J  JsLmJ  / {J^ 

Activity  tools:  Voltmeter,  connecting  wires,  electric  lamp,  battery  with  proper  voltage, 
electrical  key. 

Activity  Steps: 

•  Using  the  electric  wires  to  connect  the  electric  bulb  and  the  key  between  the  two  poles 
of  the  battery. 

•  Connected  the  Voltmeter  in  parallel  with  the  lamp. 

•  Look  at  the  deviation  of  the  pointer  of  Voltmeter 
showing  there  is  electric  potential  difference  between 
the  two  sides  of  the  lamp. 

What  does  the  reading  of  the  Voltmeter  represent? 

Record  this  reading. 

We  conclude  from  activity: 

The  reading  of  the  Voltmeter  represents  the  amount  of  the  voltage  between  the 
electric  lamp. 

"la  A  a  t  jU.eaij-9  tJsL^ulJI  djlji^l 

tJ^LjdJI  dLljia-> 

Ja_>^  t^Lc^jiXl  ^  j^LL«aJj.^l  jL^j>  Xajjj  t^jLLajJl  (^5X2.9  (jb  ^LlflJlj  ^Lj^^^l  ^Lj-^^aJl  (J_j-(j2jjJl  (_iiM-«)l  dJsL-ojjj  J^jj  ® 

.JSLJJI 

jjb  jLjLclijjiil  6#:.lj_9  4_1l1<jj  (^jJl  Le  t^Lj-^jiXl  (JjJ^  (jb  ^Lj^  (-_9lj^jl  Ja>^  • 

.^Lj-^jiXl  (Jjl^  ^Lj^^l  i3j-^  (J^  iJ^LJdJI  (jA  ^jXLmJ 

П'/с  tesistanee  апЛ  its  measuvement  unU 

[Jefme  the  lectnc  Resi'stance^^?  whatis  it  measurement  um't? 

SL^L^  Sjl^jjS^JI  S(4^Lj-^^I  ^jliXI)  d  .aj) 5 L I  Lo  /(Jj14j  ^ 

Electric  Resistance:  is  the  impedance  caused  by  the  resistor  of  the  electric  current 
passing  through  it.  Its  measure  in  “Ohm”  which  is  equivalent  to  the  unit  (V  /  A). 

.(  “ )  (f^)  .4Jt>(>jai  JLj^^l jLiJJ  ja^LiXl  ЦгК-н  (^l  4iLc.Vl  :4JLij.^5LJI 

^hatare  t^pes  of resistance?  'i^Ldbj^^fOI  cjLejLail  ^ljl  L> 

Types  of  electrical  resistance: 

(1)  Constant  Resistance.  (2)  Variable  quantity  resistance  (Ryostat). 

.jljjJ,!  SjjJlIo  ^jIj.4  (2)  .jljLflJ,!  4julj  ^jLfl.e  (1)  :4.ijLj.^53l  (J!jL3jLaJ,l  ^l^jjl 
^hatis  the  reason  to  nse  temperature  ofthe  conJuctor  when  the  current  flows  dunng/t? 

S4^  ^Lj-^jLp  (.^La-mjI  JjLc.  J-4^jXI  SjIji>  /u^ 

Because  the  resistance  is  the  result  of  collection  of  electrons  between  each  other  and 
with  the  atoms  of  the  conductor. 

^  (jjLjj\^Vl  ^jc  4_:^L  ^LcVl  6jj5)j  4JM>  ^LmJXI  (jjLjj\^!Mi  (J-(^jXI  ь^Ьа  L^j_u  (^l  ^jLflXI  3I  ^LcVl  /^ 

.(J-(^jXI  (jjji  ^4^  * ) 
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Ohm's  Law:  "is  quotient  of  the  eleetrie  potential  differenee  between  the  two  sides  of 
the  resistanee  by  the  flow  current  inside  it  is  equal  to  constant  value 
within  a  certain  boundary".  Its  expressed  by  the  relationship: 

V  V 

R=-  -  /  =  ^  -  r  =  /R 

Where:  R  represents  Resistance.  V:  represents  Potential  difference.  I:  represents  the 
electric  current. 

i^LuJLtl  (  X  )  jL^ljlj^ua  (^O  jjx  4j  1  ^  ‘f^^l 

■  (R  4^L^^.^^I  ^^IjJLI)  J  .4JLu1L0  J^J^  Lulj  \^\лла 

[^efme  the  ^^([)hm^^?  ^((‘jVI)  ц  Le 

Ohm:  This  is  the  resistance  of  conductor  with  potential  difference  between  its  two 
sides  is  one  volt  and  the  amount  of  current  passing  through  it  is  one  ampere. 

.Ij.>l^  (^jLj.41  4lSI-^^ltl^L~ll^lj/> lj.>l^  I L. Ij ^  c3j*^  4 д^1  л & ^ 


f^xplai'n  an  activit^  shown  measuring  small electric  resistance  using  an  /\mmeter 
anJ  \/oltmeter7 

j^L^Vl  (JLoJLjLMlj  jl jL^I  SjOL^  du^Lij.^  ^jLo^  (j^L(J  dJbL>  c1Ll^.qj  JdL^J 

.  Activity  tools:  connection  wires,  Ammeter,  Voltmeter,  Battery,  electric  key,  small 
resistor. 

Activity  Steps: 

Connected  the  electric  system  as  shown  in  hgure.  The  Voltmeter  must  be  connected 
in  parallel  between  its  ends. 

Close  the  electric  circuit  and  record  the  reading  of  the  Ammeter  and  the  Voltmeter. 
Divided  the  Voltmeter  reading  value  (Potential  different)  by  the  Ammeter  reading 
value  (Current).  This  will  give  the  value  of  resistance  by  Ohm’s  Law: 

V(v) 


R  (П)  = 


/(v4) 
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t4_j-«)LL«  ^jLLaj  4 ja_i.«jl1j_3  jL,j_>  4j^^l  jL,jj>  (_iiM-«jl  iJ^LMdJl  /^ 

iJsLJdJI  uj|j)L^  > 

(^jljjiJl  jLjccjLlj-flJ  1  j  L^ld_fl_e  (_^1-4Л1_>  (_^j  IL^Ll  4_ejLflJLl  ^ljjJl  jLi^Vl  Ja_j  SLtJ-o  LaS"  4.^Lj.^^^J1  6j^jj>Vl  Ja_j_»  ® 

•ЧЛ>^  o^. 

.j<a.eaJjjiJlj jL^Vl  (_йс_М(Цз  4.^Lj.^^^1  SjJIjJI  (31аЗ  • 

(jL^l)jLcoVl  6oIj^j1J-S-o  (^jLc.  (_^JJcJl  (jjS)  jLjCoaJj-flJl  6olj9jlj-fl-o  |0.  0  '<  • 

ii  —  ~  .^jl  (jjiLsJ  Lfl_Js  ^jLsJ,!  jl  jlS_o  (Jx. 


ii' 


Voltmel^; 

Ammete? 


Battery  Ammeterl 


0 


--  t3  ' 

Closed  key  Diagram  of  electric  circuit 


Note  That: 

-  We  can  also  measure  the  value  of  electrical  resistance  by  using  the  “Ohmmeter”. 

-  When  using  the  Ohmmeter,  the  resistance  which  you  want  to  measure  should  not  be 
linked  to  the  electric  circuit. 

.j^L^^Vl  jL^j>  (JLo-sLjLajL  4-^Ijj-^^1  ^-o^LaJ,!  ^j-oL^  с1>^^  ” 

.4-pLjj-^.^l  SjjIjJI  (j-C.  4Jj-  4_а^1-лХ1  (jl  4-a^LaXl  LlaJ *Vl  (JLojljlj-oI  JJlC.  ” 


^^^aetoi's  otf  u^hich  thc  ^otftiuctov  ^esistatfce 


^hatare  the  factors  on  which  the  conJuctor resistance  Jepends  on? 

S(J-^jJLI  4-ojLfl-o  jl iJ-fl-o  (^l  J-oljJtil  j£^Jl  /1  Ij  1  j14j  j-o 

(Г)  The  temperature. 

@  Conductor  length. 

@  The  Area  of  the  cross  section. 

(?)  Туре  of  material. 

•йзШ  (?)  •(Т.э^ли  jLaiil  4^\-ил  (JjJs  .й^1_>лЛ  (t)  /^. 

(1)  The  temperature: 

r xplain  whatis  effectofthe  temperature  on  the  resistance? 

S4fl  h^LI  ,iljJ,l  (J  4-ojLiXI  (jLc-  Sjlj^l  J^\2  /(j-o 

-  The  pure  conducting  will  increase  in  resistance  with  the  increase  in  the 
temperature  (such  as  copper). 

-  Some  materials  when  the  drastic  decrease  in  the  temperature  they  become 
superconductors  and  ideal  in  transferring  the  electric  energy  (such  as  carbon  will 
have  less  electrical  resistance  as  the  temperature  rises). 

-  There  are  other  materials  with  constant  resistance  regardless  of  the  temperature 
(such  as  Manganen  and  Constantan). 
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.(jjijl^l  (Jl>»  ^Jl?cJ1  SjLjj  L^^Loja  (J.flJ  * 

.(jLlJLl-iMLi^^^l  ^  (jjLl^JLil  (JIa  L^Jj>  ^j^iii  t-j  д  l74ii  Lu^^-^  ^IjIj  L^^Lnjj  .iljjj  LL^jj  * 

(2)  conductor  length: 

The  conductor  resistance  direct  proportion  with  its  length  (the  resistance  will  increase 
as  the  length  increases). 

ejbjj  jljSjj)  (J5J®  ^  iojtio  ** 

Г^ xplain  an  acHvity  that  shows  the  relationshi'p  between  the  resistance  of  a 
material  and  its  len^th?  S  L^jlaJ  4j_xvJlJIj  4-а^1л-а  (jb  ^jLstJl  4^  JoL4«J  ^j-^l  /( 

Tools:  Battery  with  proper  voltage,  conductor  cable  (made  of 
Nickel  chrome)  with  proper  length,  electric  lamp, 

Ammeter,  connecting  wires,  two  clips  both  conductors, 
electric  key. 

Activity  Steps: 

•  Connect  the  electric  circuit  containing  Ammeter,  battery,  lamp,  wire,  and  the  electric 
key. 

•  Place  the  two  clips  at  the  end  of  the  cable.  We  see  that  the  lamb  glows  then  record 
the  reading  of  the  Ammeter. 

•  Кеер  moving  the  clips  close  to  each  other  so  that  the  used  part  of  the  cable  become 
shorter. 

We  observe  that  lamp  glows  more  and  the  reading  of  the  Ammeter  increase.  That  is 
explained  as  increase  in  the  flow  current  in  the  circle  as  the  resistant  in  the  conductor 
decreases. 

We  conclude  from  this  activity  thafc 

The  resistance  (R)  varies  direcdy  with  the  length  (L)  when  the  factors  remain 
unchanged. 

(3^L^-«)Le  (JJM-wjI  ^l  A  tLdL-t-wj  (Jj^Is  (J^aJiJl  SiiLo  (j-e)  lJLLu)  t^j-xoLL®  4^LLij  tJdL^uiJI 

.^Lji^  ^ljuLe  t4L^j-«  biiLe 

tJdLMdJI  dj|^ia.> 

.(J^-mJ1  Ja_>^  .^Lj.^^^1  ^l 7 fl L l^  tllLt^wJl^  ^Lu^^aJI^  4jjllo  Jl^  jL^Vl  O^jlSsj  Ja_»jJl  4jljl-fl  4Jl«x.  4^Lj.^  ® 

.jL^Vl  S^iljJ  ^Lu^^aJl  Ja_>Mj5  diLMjl  (jjJ^  (j^  (jy^-aJJl  • 

^Lu^^JLl  (j  ojLjjjJ  ‘^Liijl  (Jj-(^a_>  Ja>5L  ^(SjijljJl  ^  (J.«_3lL.mJ,  1  JLLmJI  (Jj L, j^ * 7 1)  l_c^jjj  1  ^ ^ ^  j JLLmJI  (^jLc.  (jy^-t-oUl  (-iijjjej  • 

(j  1 4/^  fl  'Л  45e_iJLj  (J-^jJl  4fljLfl-fl  jli-Lfl-fl  (j  1 4/^  fl  \ )  5^1  jJl  ^  (_ul_tjjl  jLlJI  iiLjJjl  jJb  tJJib  ji-44(_flJj  1 4 хц  fl  i  (JjlSjJI  (jjLijflVl  6#^lj-9  (j  ‘^L'^I^ 

.djjls 

.(^^j>Vl  (J-fllj-3tJl  (-l)j-^  4]jlo  ^  Ljjl^  (_и_м)  IjlIj  (J_^jJI  4fljLfl-fl  (jl  tJsLjdJI  ^j-Q  ^jLljLMd 
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"(Si  tlie  area  6f  Ше  Cross  Section 

The  resistance  of  a  conductor  decreases  as  the  area  of  the  cross  section  of  the 
conductor  increases.  jkJ.1  uLj  л1£.  Jij  J<^>LI  UjU» 

xplai'n  an  activity  shown  the  relati'onshi'p  between  the  resistance  ofa  concJuctor 

anJ the  area  ofits  cross  section? 

Activity  tools:  proper  voltage  battery,  two  cables  of  nickel 
chrome  equal  in  length  and  cross  section, 
electric  lamp,  Ammeter,  connection  wires, 
two  clips  conducting  materials,  electric  key. 

ActivitySteps: 

•  Connect  a  practical  electrical  circuit  with  in  series 
connecting  Ammeter,  battery,  lamp,  and  a  cable  made 
of  nickel  chrome. 

•  Place  the  two  clips  at  the  end  of  the  cable  and  see  the 
lamb  glowing  and  we  record  the  reading  of  the 
ammeter. 

•  Таке  the  two  identical  cable  in  length  and  cross  section 
and  joined  them  together  so  that  they  become  one  thick 
cable  with  a  cross  section  of  (2A)  i.e.  twice  the  cross 
section  of  the  previous  cable. 

•  Observe  the  lamp  glows  sharper  than  the  first  case.  At 
the  same  time  the  reading  of  the  Ammeter  will  increase.  This  means  that  the  current 
flow  in  the  circle  has  been  increased  by  doubling  the  cross  section  of  the  cable. 

The  explanation  of  that  is  when  the  cross-section  area  is  doubled,  the  resistance  has 
decreased  compared  to  the  hrst  case,  so  the  electric  current  flow  has  increased. 

The  conclusion  from  this  activity: 

That  the  resistance  of  conductor  (R)  varies  inversely  with  the  area  of  the  cross  section 
(A)  when  the  other  factor  remains  the  same. 

A  fl X I j  (JjIaJL)  (jLjLMdU  jj-e)  (jl^Lo)  t4_j-«)LL«  ^jLLij  tJdLMdJI 

tJsLMdJI  Jj|^Ja.> 

.^Jj^  (J^ajJI  Jl>I^  ^jl L>  1 1 1^  jL^Vl  Ja_»jJI  4.^ljLLfl  4.ДлХ.  4.^Lj.^  ® 

•jLloVI  J-9  (J.3t-MJ3  ^l  Ls  ‘-J-L^^l  (^jJ^  (ji^-«^LLI  ® 

^  I C.  tllLa)  (^jLc.  Jl>Ij  jJj-Xjj  La^jj^SjJs  Ja_»jJj  (^J)j^  (J^aJiJI  jyfl)  (^^ybj^JlJI  jJa-flJlj  (JjL>  IL)  (j^liLflLlJI  (^\^1-мЛ  Л>^  ® 

.(J^Vl  jJLxtJI  4j>L-44uo  t  Q  3> (^jL-i^J  (^^уЬ^удЛ  4 3>L>  fl 4  4j>L-4^i-e 

.(JaJlc.  JJL«)  ^LIaj  (jljje-jv^)  (jjL^lxiJI  (^jJ^  (j^  (j\^-a)LLl  ® 

(^Lj.^^^1  jl_^l  (jl  (Jvstj  IJLbj  44.о.)1_.мЛ  4jJ.i  (jxjL^Vl  .iLjjijlj  (sj д 1 1,1  tiJLxtJJ)  (J3VI  ^Lscil  (j-fljySljljLfl.«.j  ^Ljv^aJl  ‘^Ljjl  Ji>bL)  ® 

.tiJLxJJ  (^ybjJtil  jJa.flJl  a  д  ciLu.  A  t  .iljjl  JL3  fljjljJl  (j  (_^L..mJJI 

(_^L..mJJ1  (^Lj.^^Slil  jl_Llil  ‘(JjVl  ^Lscil  (J  ^^ic.  (JjilS'  L«x.  4LLfljLQ-fl  (JiJ  dJi-MJJ  (^vbj-stil  ^1а_оЛ  4>1_.4Ч)-«  4jLc.Lvb-fl  JLLc. jJt  dilijUMvaJj 

.(^^j>Vl  (J-fllj_3til  (Ll)j_jJL)  (^^vbj-3til  4з>1л  fl4  4j>L-44(-<a  ^  (-j-ojILlIj  (Jv«2jJI  ^jLfl-<j  (jl  tJ^LjdJI  (j-o  ^ljLLMd 
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(4)  type  of  material: 


Electric  resistance  is  physical  property  for  the  material  showing  its  retardation  to  the 
electric  cnrrent  flow. 

The  electric  resistance  differs  according  to  the  type  of  the  material  when  the  others 
factor  remains  the  same. 

Such  as  the  resistance  of  cable  of  silver  is  less  than  the  resistance  of  iron  which  are 
equal  in  length  and  cross  section  at  the  same  temperature. 

Resistance  directly  proportional  to  (Cable  length)  /  (Cross  section  Area)  as  shown  in 
the  following  formula:  ^  “ 

jLtiJJ  L^Lc.1  ^^LaJLl 

.(^^j>Vl  (J-oljjtjl  jjLc.  6.iLLI  L»_u  t  6 h?&j  4^Lj.^^^1  ^^LflJLl 

Qjj.  Q  \  Le.^j^_e  (J^  оЦ  4^>1_.4чьо^  La^^jIs  (^^LmO  JJLc.  lAj-L^I  4_e^Lfl-«  (J^l  4  0  1 1  jj-e  lLLLu)  4-в^1дл  “ 

.(^^vbjJtil  jia-flJLl  4j>Lj4i-«  ^  Ll-ma^X.J  lIILmJI  (Jj-Lj  LjJjls  (-jL-adjLlj  ^^LflJLl 

^hatis  the purpose  ofthe  ffoat  existing insiJe  the petro! tank  ofvehi'cle? 

ojj^  (J^lti  (4i^l^^IaJI)  4.^I^^JtII  / {^ 

Its  purpose  variation  of  the  resistance  while  controls  the  amount  of  current  flow  in 
petrol  measurement,  when  the  level  of  the  of  the  petrol  is  high,  a  larger  current  flow 
causing  a  larger  deviation  for  the  petrol  meter  and  vice  versa. 

(Д^-xvJ  1 » 03^  LejJLc^  (j-«l_Lfl-e  ^  (_^Lu^(JlXI  jLjiJlII  jl-Lfl-e  ^  |«.^jcJlj  (^^I  d-o^LflJLI 3I  j-fl-e  jijjiJ  (^J-^  (J-e-*JiI 

‘^з-^зЛ  LjLfl-o 1  (-sJ-xjI  Lljlmlo ^L^ 


^ytjethods  of  eotmeetiog  the  eleetrie  resistors 


(a)  Series  (ombination 

In  this  type  of  resistance  connection  provides  only  one  flow  in  the  electrical  circuit. 
And  its  properties  as  shown  follow: 

:4.J1jlI1  (j^ol^-icJI  L(J  (J^^jLs  SjjIjJI  (^Lj^^.^^^1  j1_iJl!I  (_^1_i_l<l)V  -с>1з  LiLlljui  Су^  ^5^1  I-La 

1-  The  total  current  {Ij)  flow  in  the  circle  equal  to  summation  of  sub-currents  flow  in 
resistors: 


/т  —  /l  —  /9  — 


/  /, 

— MV — 


^2 

-AW — 


i. 


2-  The  total  potential  difference  (У^)  is  the  sum  of  the  sub-voltage  differences  on  the 
ends  of  each  resistor: 

y^  =  y^+y^  +  ... 


Vr  =  I-R 


eq 


Ei  =  /  ■  /?1 


V-y=I-R, 
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Third 


3-  EquTvalent  resistance  (total)  equals  the  sum  of  sub 


Ch? 

Electric  current 


^eq  -  Ri+  - 


„  Vt 

Req  —  j 

Ri-j 

; 

R2-J 

All  are  calculated  by  using  Ohm's  Law. 


We  can  use  tringle  method  to  calculate  (R  or  I  or  V)  by  using  Ohm’s  Law  such  as 
following: 


Tools:  Three  lamps  (a,b,c)  small  and  identical,  a  proper  voltage  battery,  wires,  and 
key. 

Steps: 

•  Connect  one  of  the  lamps  in  series  with  the  key  and 
battery,  close  the  key  and  we  see  the  bulb  glows. 

•  Connect  two  of  bulbs  in  series  together  with  the  key 
and  the  battery. 

•  Close  the  key  and  see  that  both  lamps  glow.  The  sharpness  of  the  flow  is  the  same 
with  the  lamps  and  less  than  the  hrst  case. 

•  Repeat  the  same  procedure  by  connecting  the  three  lamps  by  the  wires  and  the  key  in 
series. 

•  Connect  the  two  ends  of  the  system  which  are  connected  in  series  (the  three  lamps 
and  the  key)  between  the  two  poles  of  the  battery. 

•  Turn  the  key  On  and  observe  the  glow  of  the  lamps.  What  you  can  see? 


We  conclude  ffom  this  activity  the  current  of  the  circuit  which  has  series  connection  will  be 
equal  in  all  its  parts  and  its  amount  will  decrease  by  the  increase  of  the  number  of  the 
lamps  connected  in  series.  This  is  because  of  the  increase  of  the  equivalent  resistance 
to  the  collection  in  series. 


w 
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PHYi 


♦^llfl,^  lIJMj-oI  t4j-a}LLa  44JjLcjLa^  bj\ju^  (з.  5  b  5  c)  4jbJj  /^ 

Ja_>!MjJ  ^LiAXI  ^JJjLj  t4jjLLa_Jl^  ^LlLLI  ^  ^IjJlII  ^^^Lc.  4jM1J1  ^^L^^ajl  J_>1  Jajjj 

J  jl U>  I  tlj  ^WflLl  L^-^jaJU  ^  ^IjJlII  4jbllJl  ^^L^^ajl  (jjQ  (j^"^l  ‘  ^  J^j-^ 

(JJl  Ltj-^  (J^  ^^JJJ  jLxclLj  L<j-^_:^jj  (jl  Jj^  t(j^l  >^.oll  Jiaj>bLi3  ^Wflll  (jJi-i 

.^ljJl  ^  6Jj>jJ  Jajj  jJ  ^l  j ^.o  1 1  ^^JJ  (j-o 
.(J^-tlJl  (J  L^  ^IjJlII  ^^J-C.  ^Wflll  L^-(ja_»J  ^  (Jjl^^ojj  jJlM-u)!  4ljLu)j_j  4jbLLll  ^^L^^ajl  Jajjj  diijj  4-Jlq-»J1  Jj^ 

.4jjLLa_Jl  (jb  4^1j_lJl  4_C.j-qj^1  (JjJ^  JaJjJ 
iJLo  t^^LfsaJl  ^jbjJ  Ja_>Mj5  SjjIjJI  ^l 7fl 4  (jJi-J 
.4jjLuJl  4iL?tJl  (J  4-Jlc.  j-A  Ltj-o  (J-Sl  (J^  ^jbjjj  jLui-La  ^j'l^LlJl  ^^L(-iaJl  ^jbjjjlj_5-o  (jl  Jj^ 

:J^LUJ(  ^j-c  jLLLaL 
.^LuULo  Оз^  J^J^I  4^1j_Lo  SjjIjJI  ^.Ijj^l  j^  (^^vuiULjjJI  jLuJl 
.^ljjJl  ^^J-C.  ^laj-jjJLl  ^^L(^ajl  L-SljJjl  ^^^Lc.  4^j-flJl  -Ц_:^1  (3>^  (33L-uU  SjjIjJI  (JjJ^  (^^Lc.  (^^1^1  J-^-:^!  (-3>^ 

.^ljjJl  ^^^Lc.  ^JjjjjJLl  ((jjLoi^LaJl)  ^^L^^aJl  .ijLc.  Sjljjj  jljjj  (JljjJl  bjjlj  (J  4-J^l  4-ojLhJ1 

(b)Paraiieicomhinaflon 


-  This  kind  of  connection  provides  many  routes  for  the  current  flow  in  the  electric 
circuit. 

-  The  properties  of  this  connection  can  be  mention  as  following: 

.^L^.^£31  jLuJJ  L^l-Mt^  5jx  JJJLjLA  рз^  J:a.^l  ■ 

:^LlJL  L^L^l  Js.^!  IlL^  ~ 

1-  The  total  electric  potential  difference  equal  to  potential  difference  on  the  ends  of  the 
any  resistor  in  circle,  it’s  given  by:  r, 

.  f.  ~ 


=  1^1  =  V2  =■ 


Vt  =  It  ■  R, 


2-  The  total  current  equal  to  summation  of  the  currents  of  the  circuit,  it’s  given  by: 


It  —  Ii  +  I2  + 


V 

N 

V 

V 

-  R 

^eq  J 

‘^  =  Ж 

} 

1 

II 

_ J 

3-  The  equivalent  resistance  equal  to  the  sum  of  inverted  sub-resistance,  it’s  given  by: 

111 
■— —  —  ■— — h  ■— — h . 

^eq  ^2 


N 

V 

V 

V 

^eq  —  ~Г 
1т 

R,=T 

h 

} 

f - 

1:^3 

ю 

II 
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I  xplain  an  acti'vi'ty  shows  connectin^  the  lamps  in parallel? 

Or:  Уои  have  three  small anJ i'Jenti'cal lamps,  explai'n  with  an  activity  the  connection  of 
these  lamps  in parallel?  ^hat  do you  condude  from  this  activity? 


IJui  ^jLijLMO  I3L9  5(ДЗ!5^1  dJui  ЛдЬДиь  MJbLoJLdj  ^  ^  jl 

Activity  tools:  Three  lamps  (a,  b,  c)  are  small  and  identical,  battery,  wires,  key. 

Activity  Steps: 

•  Connect  one  of  the  lamps  together  with  battery  and  key  in  series.  Switch  the  key  On, 
you  see  the  lamp's  glow. 

•  Connect  two  lamps  in  parallel  with  the  each  other  with  the  key  and  the  battery. 

•  Switch  the  key  on,  and  we  see  the  lamp’s  glow  equality.  They  glow  in  the  same  level 
as  the  first  case. 

•  Connect  all  the  tree  lamps  in  parallel.  Ву  the  conducting  wires  and  connect  the 
system  of  lamps  in  series  with  key  and  the  battery. 

•  Connect  the  two  ends  of  the  total  collection  to  the  poles  of  the  battery. 

•  Switch  the  key  On,  we  see  the  lamp’s  glow  equality  and  at  the  same  level  as  the  hrst 
case  and  second  case. 

Conclusion: 

-  The  potential  difference  across  the  electric  circuit  are  equal. 

-  The  main  current  in  the  circle  equals  to  the  sum  of  the  currents  flowing  through  the 
lamps  which  are  connected  in  parallel. 

-  This  current  flow  will  increase  with  the  increase  of  the  number  of  lamps  which  are 
connected  in  parallel. 

-  The  equivalent  resistant  in  the  parallel  circuit  decrease  with  the  increase  of  the 
number  of  the  lamps  (the  resistance)  which  are  connected  in  parallel. 

.^LlOjO  LiiM-«jl  t^jUa-i  (a. ,  b  ,  c)  :Лэ1-Ли1  (— jIjjI 

:Лэ1-мьлЛ  LjIjU  > 

.^Lj-^^ai,l  ^LflLl  (3-Lij  t^jlU  tllj  ^LLflJLI  ^  ^IjjlII  jj>(  iajjj  ® 

4  jl  1  tlj  ^llflLl  ^  ^IjJlII  _La_»jij  ^  (^jljlJl  ^^^Lc.  J^jd  ® 

.(JjVl  ^1_5сЛ  (j  ^l  (JjLajj  t(^jL.MJLfl  (jl  4(j^L.4^aJ,l  JA^jLj  ^LlflJ,!  (31аЗ  • 

jljjJl  ^^L^aJ,!  4_C.j_«J^  Jajjjj  (33ljjJl  (^Jx.  ^  (J-L^^jjJl  (_iiM-«)l  dJaLojjj  ^^^Llil  ^^L^aJ,!  J^jJ  ® 

.jjLeJl  (J^-JJl  ^  L«£^  4  jlL>  < llj  ^LiflJI  ^ 
.^^L^ajl  Ja_>Mj3  SjJIjJI  ^Llfl_fl  (jJiJ  ® 
.4.^Liilj  (J3VI  ^Lscil  ^L-(^aJl  (JjLe-»j  jLi^Lba  ^^L^ajl  ^jbjJjljLfl-fl  (jl 

:JaL4dJI  ^j-Q  ^IjLLmL 

.jLtLLfl  03^  ^jljJLfl  fljjljJl  #:lj:>l  j^  ‘-Ц-^1 


.(3jlj-JI  (^J-C.  ^JajjjJl  ^^L^ajl  ^  fljljl  dbJL^lil  (Зз^мО  fljjljJl  ^  (3\-<ajjJl  jLtlil 

.(^jlj-JI  (^J-C.  ^JajjjJl  ^^L^ajl  ,iJ_C.  fljLj-i  ^^^1^1  jL^l  jl J-fl-fl  jljjj 
.(^jlj-JI  (^^Lc.  ^lajjjJl  ((JlLfljLflJl)  ^^L^ajl  JJ-C.  fljLj-i  (J-C-J  (^jljjJI  SjjIj  (j  4Лз1^1,1  ^jLflJl 
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^ompfnre  eotftfectW0  lattfps  itf  ptfcalM  with  seeies 

what  the  Jifference  (compare)  between  the  connecting  lamps  m  series  anJ  its 
connectingin рага11е1?'^.ф\ў1\  Js.  Цк^ jj  Js.  jc^U=il  -Ц>  оъ  (ijjjJI  U  /, 


No. 

Series  Connection 

Parallel  Connection 

1 

When  one  of  the  lamps  is  faulty 
or  disconnected,  the  other 
lamps  will  be  Off. 

When  one  lamp  is  off  or 
removed,  the  other  lamps  will 
not  be  affected  and  remain  On. 

2 

(jLs)  bjjljJl  ^j-o  ^jjjl  jl  J  L 1  J->1  j  ‘U  c.  JJLc. 

.^flL*>  n  ^^L^^sJ,!  4_Lflj 

The  current  will  flow  from  one 
lamb  to  the  next  one.  That 
means  there  is  only  one  path  for 
the  electric  charge  throughout 

4uLflj  (jlj  <  <L,  *  >  jl  ^<  d  1,1  J->1  L,  •<  t  LflJJx. 

.j.jLIj  V  ^^L^aJ,! 

All  one  of  the  other  lamps  are 
directly  connected  to  the  battery. 
That  means  there  are  other  paths 
through  which  the  electric  charge 

the  electric  circuit. 

(^jJl  ^L<-(^aJ,l  ^l  (JjVl  ^Lj_^^aJ,l  ^j^jLdUl  (^jLoJj 
.jLilU  Jj>lj  (__j_xv-fl  Jjj>j  (З^-зЦ  1  j-Aj  ‘^^Uj 

can  flow. 

(J^  1  jjbj  4  jlL,  U1  ^l  й^_Л)1_ь«  U^jjj  (J^ 

.LjLl5C-IU1  dJM^  J-e-I  (-Jj-.44Lfl 

^hatis  the  reason  makes  the  lamps  connecteJ in  series  switch  C)ff,  when  one  of 
the  lamps  is  faulty  or  Ji'sconnecteJ or  removeJ? 

SSjjljJl  uL>l  t  <1л  *  ^  LoJJX.  L>  'i  ~  ^ljjJl  Л  1,1  (_^jJl  (-jlJLmJI  u 

The  reason  is  the  current  will  flow  from  one  lamb  to  the  next  one.  That  means  there 
is  only  one  path  for  the  electric  charge  throughout  the  electric  circuit. 

6^1  jJl  ^jLllU  Jj>1j  Ij-Aj  (^jJ^  ^Lj-^^aJ»!  ^l  ^l  ‘  U  (j-o  (-jLj^jj  jLjiJl  (jl  jji  (-jjlm/JI 


^hatis  the  reason  makes  the  lamps  connecteJ in  parallel Joes  notaffecteJ anJ 
remain  (j)/7,  when  one  ofthe  lamps  ts  fault^  or  JisconnecteJ or  removeJ? 

I>  1  Jj>l  ^ljl  jl  t  jU  C.  JJLC.  ^jXjjllj  (^^jljlJl  f^Js.  «iLsjjjJ,!  ^^L(^aJ,l  (Jju^  (^jJl  L-jJ-t^Jl  1л 

The  reason  is  all  one  of  the  other  lamps  are  directly  connected  to  the  battery.  That 
means  there  are  other  paths  through  which  the  electric  charge  can  flow. 

.4JM:>j_ej  (jl  j^^-ojjLdLU  (__j_.t4i(-e  (j-«jt^l  Jjj>j  (^'-зЦ  IjjiJ  4_jLL2_U1  ^l  й^^_Л)1_ь«  Jojj^^  ^l  A  (J^ jJi  (-jjLmJI 


tUJJ  UJJ 
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/\ll electnc  ecjuipment  in  the  houses  are  connecteJ in paralleL  xplai'n  that? 

СУс^ Most  of  the  electnc  circuits  the  connection  in parallel  xplain  that? 

JJlc  ^Lj.,^1  jjiljjJl  (-jJlcI  jl  SLiJJj  JJlc  (^jljjzjl  i^Js.  JiajjJ  (JjljJ.1 

The  reason  is: 

-  All  one  of  the  other  lamps  are  direcdy  connected  to  the  source.  That  means  there  are 
other  paths  through  which  the  electric  charge  can  flow. 

-  Any  one  lamp  of  lamps  will  get  the  same  electric  potential  difference. 

L-jULjaJi 

.jLulJI  j-cj  (ji  l^j-mla  (j-oj^i  ciiJLlA  iuLAj  tjj-(^£il,i  (Ji  Sj-ojLua  (J^ 

^^L(^:iJ,i  (J-^^  (jLc.  4x.j-c-:^i  (J  (J^ 

Example  (pg.  46): 

There  are  three  resistors  (6Q,  9Q,  18Q)  connected  in  parallel,  the  equivalent  resistance 
for  them  connected  to  the  potential  difference  of  (18v).  Calculate: 

(1)  The  equivalent  resistance. 

(2)  The  current  flow  in  each  resistance. 

(3)  The  total  current  flow  in  the  circuit. 

1)  Calculate  the  equivalent  resistance: 


1  _1  _  1  _  lll^  l_3+2+l_6  _1 

6^9"^  18  “  18  “  18  “З 

=  ЗП 


2)  We  calculate  the  current  flowing  in  each  resistance  using  the  law  of  Ohm: 


1Л  =  Қ  =  E,  =  14  =  1817 


h 

h 


Vi 

V 

V 

R2 

V 

Rs 


18 

.зл 

18 

=  —  ^  h=-?7  =  2Л 

2  9 

18 

=  —  ^  h=T7;  =1^ 
^  18 


3  -  We  calculate  the  total  current  flow  in  the  circuit: 

hotai  =  /i  +  /2  +  /3  —  3  +  2  +  1  =  6Л 

501 
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Q  1 :  Two  resistances  (2Q,  40)  connected  in  series  with  each  other  and  then  connected 
to  the  ends  of  the  potential  difference  source  (12  v)  Calculate: 

(1)  The  equivalent  resistance. 

(2)  The  total  current  and  the  current  passing  through  each  resistance. 

(3)  The  potential  difference  on  both  ends  of  each  resistance. 

1)  Calculate  the  equivalent  resistance: 

Req  —  R±  Т  ~  2  Т  4  =  6  fl 

2)  Calculate  the  total  current  of  Ohm's  law: 

V  V  12 

R=-^I  =-  =  —  =  2A 

I  R  6 

=  I2  =  2A  (series  connection) 

3)  Calculate  the  potential  difference  on  both  ends  of  each  resistance  from  the  law  of 
Ohm: 

V 

R=j^V  =  IxR 

=  I  X  R^  =>  14  =  2  X  2  =>  14  =  4  V 
V2  =  I  X  R2  =>  14  =  2x4  =>l4  =  8v 
Q  2:  There  are  three  resistances  are  connected  in  series  as  in  the  diagram:  Calculate: 

(1)  The  equivalent  resistance.  I — (STHp 

(2)  The  potential  difference  on  both  ends  of  each 
resistance.  (3)  the  potential  difference  across  the  two 
ends  of  the  equivalent  resistance. 

(1)  Т  Т  =  4  Т  6  Т  2  =  12  П 

(2)  Calculate  the  potential  difference  on  both  ends  of  each  impedance  through  Ohm's 
law: 

V 

R=j  ^V  =  IXR 

14  =  /  X  =  0.3  X  4  =  1.2  V 
14  =  /  X  /?2  =  0.3  X  6  =  1.8  V 
14  =  /  X  /?з  =  0.3  X  2  =  0.6  V 

(3)  The  total  potential  difference: 

7  =  14  Т  14  Т  14  =  1.2  Т  1.8  Т  0.6  =  3.6  V 


I  =  0.3  А 


U’ 


R2=6Q  R5=2Q 
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*  Q4/  Three  resistance  connected  in  series  of  (6Q,  R,  2Q).  The  group  was  connected  at 

both  ends  of  the  potential  difference  source  of  (24  v)  and  the  current  passing  through 
one  of  the  resistance  was  equal  to  (2A).  Calculate: 


-®— Чғ- 


L=2A 


yt=24v 


S 
* — 


60  R5—  2Q 


(1)  Unknown  resistance. 

(2)  potential  difference  on  both  ends  of  each  resistance. 

(1)  to  calculate  the  unknown  resistance  must  first 
calculate  the  equivalent  resistance: 

V  24 

«ecz  =  y  =  y  =  12  П 

^eq  =  Ri  +  R2  +  R3 

12  =  6  +  R2  +  2  ^  ^2  =  12  -  6  -  2  =  4П 

(2)  Calculate  the  potential  difference  on  both  ends  of  each  resistance  using  the  law  of 
Ohm: 

Т 

R=j  =  IXR 

=  I  X  =>  14  =  2x6  =  12v 

V2  =  I  X  R2  =>  14  =  2  X  4  =  8v 

14  =  /  X  R3  =>  14  =  2  X  2  =  4v 

Q  5:  The  resistance  (3Q,  6Q)  are  connected  in  parallel  to  each  other  and  then 
connected  to  the  ends  of  an  electric  source.  The  total  current  in  circuit  (6A), 
Calculated:  1)  Equivalentresistance. 

2)  Potential  difference  on  both  ends  of  each  resistance. 

3)  Current  flowing  in  each  resistance. 

(1)  Calculate  the  equivalent  resistance: 

1_1  1_1  1_2  1_3_1 


R 


eq 

Re,  =  га 

(2)  Potential  difference: 

Vt  =  ItXR,^  =  6x2  =  12V 

Vf  =  Vi  =  V2  =  12V  because  the  connection  in  parallel. 

(3)  The  current: 

E  12  E  12 

/1  =  —  =  —  =  4Л  i^=  —  =  —  =  2A 


Ri 


R, 
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shovt  eiveuit 


V 


lamp  glow  more 
lamp  switch  off 


thick  wire^^ 


O 


Current 


Current 


\^hat is  short  circuit?  L»  / jj-y 

jShort  circuit:  It  is  connected  a  thick  conducting  wire 
to  two  ends  of  one  of  the  lamps,  we  see  that  this  lamp 
will  be  turned  off. 

1*-^  dJLejLfl-e  Ls^lc.  dlLo)  Ja_»j  jb  a tl  SjjIjlII 

lijjij  4,4jLhJLI  'i 7 ^  L4 ^  1 4  tl  lIILmJI  ^  l1) LjL^.JiiJ I  l^Ll.l<<jI  ^I  LiiJj 

fl  II)  0  II  ^jjIiJj  Lq 

^hen  connecting  a  thick  wire  to  two  enJs  ofone  ofthe  lamps,  we  see  that  this 
lamp  wiH be  tumeJ  off.  xplai'n  that? 

Lq  ^Ll^^JLI  Jia.>MjLa)  ^  cJj^  L5^  1^^  l^  LJLLuj  IjLlajj  jJ  / qh 

The  reason  for  this  is  that  this  wire  generated  a  short  circuit  for  the  lamp,  and  make 
the  majority  of  the  current  flow  through  this  wire  (which  has  very  low  resistance). 
While  the  small  proportion  of  the  current  flows  through  the  lamp  which  is  insufficient 
to  glow  the  lamp. 

l‘-L>  (J-O^  Ll ^ I  *  II  lLLLuJI  ^  LuLuiUbjL^I  ^l^  *  A  ^  q  ^l  <  A 1 1  ^  ‘-J5  l^ ^ I  *  II  lLLLuJI  (jl  jJi  lJJJ 

.4_3tAjuJ  ^L_4^aJLl  (-uLuiUb  jUdl 

/~Ье /\mmeter  Jose  not  to  be  connected ch'rectl^  to  the  volta^e  source.  xplai'n 
that?  SULI^  JU  ji ( 1^11)  ^  d^^UdjUeVI  V 

Because  a  short  circuit  created  between  two  its  sides  so  that  the  majority  of  the  current 
flow  through  Ammeter  then  its  faulty. 

.1jU4  4  ^  1  кч  1  1 1  j  ^  ^  aVI  l  д  It  c  ^  1 1  jj^S  1_4.^  <>^LmUL^  byL^^.^  S^l.^  i_jJLmU  Ji-L^^JLI  L_Q  jLi^Vl  L  \j 


^^^onneeting  eleeteie  eells  J 


[Yhati's  the  reason  to  connectin^  electric  cells  in  series  on'n  parallel? 

L^  lJ^  LjMicJI  Jajj  ^j-o  ^jJlII  1л  /(J-o 

Because  many  electric  circuit  need  more  than  one  cell  in  order  to  work,  so  the  cells 
are  connected  in  series  or  in  parallel,  to  supply  the  circuit  with  a  proper  current  or  a 
proper  voltage. 

jL^j  6jj I uJ I  .(^jljjJI  ^Jl£.  jI  (JljiJI  ^Jll.  L^Lajj  tiJJiJJ  (J.^jLii  4.Jl>  (Jl  ^Lu^tj  4.uLj.,^^l  jjIjlJI  jj-ojil^l  (j*^ 

.j^l  4.^j.9  j  I  jtS^ I 
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Whatis  thc purpose  ofconnectmg  the  electric  cells  (batteries)  in  series? 

^Jlc.  ((— >LjIU  <  tl)  LMibJl  Jajj  jjbjAil 

То  supply  higher  voltage  (largest  electromotive  force).  This  is  a  result  of  adding  the 
voltage  of  the  cells. 

.LjMicil  LZjl-Lliji 

(20 1  ў/  ] )  state  the  characteristic  of  connectin^  electric  cells  in  series? 


Jlc.  LMicil  J^j  (Llji^)  djljLQyQ j£^3l 

It  is: 

То  supply  higher  voltage  (large  electromotive  force).  This  is  a  result  of  adding  the 
voltage  of  the  cells. 

The  total  electric  current  is  equal  to  the  electric  current  for  the  one  cell. 

:^ljlil  Jl£.  4^Lj.^^^1  LMicil  Jajj  (Л»13\лл 
.LMicil  Cmf  d^Lj.^^  4_3t.9l.i  Sj-S)  j^l  4_^j.9  jJb 

.4^  JSJjl^l  cijLMO  ^ljl^l  - 

^hat  is  the purpose  ofconnecting  the  electric  cells  (batteries)  in parallel? 

S(^jljjJl  JlS.  ((— >LjIU < II)  4.^Lj.^^1  LMieil  Jajj  ^j-o  (jbjAil 

То  be  able  to  supply  the  electric  circuit  with  largest  electric  current  as  result  of  adding 
of  the  currents  of  the  cells.  .y/\  -Ця  Ц 

f/ention  the  characteristic  ofconnectin^  electric  cells  in parallel? 

S^^I^Jiil  Jl£.  4.^Lj.^^I  LMicil  J^j  (Llji^)  djljLQyQ  j£^3  1=0- 

It  is: 

to  be  able  to  supply  the  electric  circuit  with  higher  electric  current  as  resnlt  of  adding 
of  the  currents  of  the  cells. 

The  total  electromotive  force  is  eqnal  to  the  (emf)  for  the  one  cell. 

IjJi  (^jljlil  4^iLj.^^^l  LjMicil  Ja_)j  (-1>[Цв_(а 

.j^SljL^J  4^iLj.^^^l  6jj1  jJl  4ц1^л1  (1) 

.6Jl>1jJ1  ^-JlicJJ  4^Llj.flJl  (^jljlil  J^.  ^IsjjjLl  LjMicJJ  4_iJ^l  4^Llj.flJl  (2) 


w 
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Qaestions  of  Cbapter  Three 


Ql/  Choose  the  correct  statement  for  the  foUowing: 

1-  Increasing  the  number  of  eonneeted  resistance  whieh  are  eonneeted  in  parallel  between 
the  two  poles  of  a  battery  in  an  eleetric  circuit,  then  one  of  the  statement  will  be  correct: 
a-  The  total  potential  difference  will  decrease  across  each  resistance. 
b-  The  current  flow  will  increase  in  all  resistance. 
c-  The  equivalent  resistance  will  decrease. 

d-  The  total  potential  diflerence  will  inerease  through  each  resistance. 

4_uVl  ^JL>I  (jlJl  cJ  ^jl-^  ^  4l:sj.ijJi,l  LliLojLflJLl  JJX.  -1 

.Li»LojL5Ji,l  (J  l^Lm^^I  jL^iil  jl  jxe  ‘^1‘^j^  (b)  .^jLLo  J^jtx  jLj.^^1  (J^^sjIjxo  (я) 

.41з15Л,1  ^jL5Ji,l (.J^I  L^l-j-t^^  (J;.3jljxo  jljjj  (d)  <11з15Л1  ^jLflJi,l jl jxo  (J.ij  (c) 

.^jLLo  (J^jtx  (^Lj.^^1  (J;.3jlj.fl-0  (J^  (cl)  Il^IjJ^I 

2-  Increasing  the  number  of  resistance  whieh  are  connected  in  series  in  an  elecPie  cireuit 
containing  a  battery: 

a-  The  amount  of  potential  differenee  will  be  same  eaeh  resistance. 
b-  The  amount  of  potential  diflerence  will  increase  of  equivalent  resistance. 
c-  The  amount  of  current  flow  will  be  equal  in  all  resistance. 
d-  The  equivalent  resistance  will  decrease. 

'N.  1  ^  't  6^1.^  ^  cLjLc  ~2 

.d^jLfl^  (J^  cJj-^  (J^jIjxa  (^jLi^Jij  (з.) 

.<11з15Л1  ^jLflJl,l  (Jji^  (j^  (^Lj.^^1  J-triidl  (J^Sjl*-!^  (b) 

.<11з1^1  ^jLsJLI  jIllLo  jljjj  (d)  .l1»LojL5JI,I  (j  l^LmLXI  jL^I  jIllLo  (^jLmlL  (c) 

.2L4jLLo  (J^  (Jji^  u^.  (лрЦх^!  (Jj-Sjl^lLe  (^jLmlL  (З.)  Il^Ijj^I 


^l 


3-  Whieh  one  of  the  following  eireuits  in  regarded  as  eorrect 
when  used  to  measure  small  resistance  by  conneeting  an 
Ammeter  and  Voltmeter.  Look  at  the  indicated  figure: 

The  correct  choice  is  (b). 

jL^Vl  -Lajj-J  bj\k^  ^jLLo  (J-oLl^  LJLaaI-loI  JLLc.  LLjlI  4^VljjljjJI  LlLLilajj&^  L>U -3 

(b)  Il^Ijj^I  .jjL^I  (J^-mJI  JiL>V  tjLjilijjiilj 

4-  The  electric  current  flow  (/^)  in  resistance  (R)  in  the  electric  circuit  diagram  given 
below  equals: 

a-  0.1  A  b-2A  C-2.1A  Qd-  1.9  A 

(J^jjJL  ^зс.42э^Л,1  4.lLj.^^I  SjjIjJI  UU (J  (/^2)  ^^LflJ,!  J  LjLj4LLi,l  (./^2)  (^Ц>^^1  jl-:^^l  jl'-k^  (jl  "4 

:(^jLmj  jjL^I 

5-  If  the  reading  of  the  Ammeter  connected  to  the  circuit  in  the 
diagram  is  (6A)  the  reading  of  the  Voltmeter  in  this  circuit 
equals: 

0  a-  6V  b-12V  e-18V  d-3V 

ЬЛЛ)  ^  (jtd  (6jV)  d^ltjJl  ^  Ijl  ~3 

3V  (d)  18V  (c)  12V  (b)  6V  (a)  riijLwj  s^loJl 
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Electric  current 


*  6-  One  of^ these  is  the  unit  for  measuring  the  electric  resistance: 

a-  AmpereA^olt  Volt/Ampere  c-  Volt  x  Ampere  d-  Coulomb/second 

6JL>3  (ji  (^ll>1  -6 


Volt 


■(b)  :(-^lj_:^l 


(d)  Volt  X  Ampere  (c) 


Volt 


ib)- 


Volt 


(a) 


Лтреге  '  Second  Ampere 

7-  (2019/1)  Electric  resistance  for  a  conductor  cable  does  not  depend  on: 

a-  Cable’s  diameter.  b-  Length  of  the  cable.  c-  The  type  of  material  of  the  cable. 

Ф  b-  The  electric  current  flow  in  the  cable. 

с1И-мЛ  j1llS-4  llaIaj  ^/bl5j  -7 

.diUJI  J  ^^UUI  JLj.^ljLiJI  (d)  .UJUI  SjL.  (c)  .UUJI  JjJ=  (b)  .UJuJI  jJU  (a) 

.UJUI  J  ^uUUI  JLjjSaijUJI  (d)  :^ul5:?JI 

8-  The  batteries  in  the  following  electric  circuit  are  identical.  Explain  in  which  one  the 
lamp  glow  sharper: 


- ^  - 

ш  .  ‘ —  — .  m 

_ 

- ^  ^  - 1 

V  ® 

- ^  ^  - 

X 

■ 

(Cl) 

(c) 

(Ь) 

(ai) 

The  correct  choice  is  (b). 

SjjS"!  ^l ;  J I  Ц:-»  J  .UiUl,  4UL1JI  4^Ljj^^I jjl^jJI  J  6JLeJ:Vl  Ijl  -8 

■j^l  ^Lj^jUI  ^^3!  05^  (b)  ^jjI^jUI 

9-  The  electric  lamps  in  a  circuit  are  identical.  Which  of  the  lamps  glow  weaker? 


The  correct  choice  is  (b). 

SLojjLjjj  U^L(^tl  3I  ^l ;  (j. J I  05^  L^l,  ^I  J  .4JjL^ju  jlJLiII  jLuLj^^SJI^I^jJI  J  jLuL^^SJI  ^uLjULI  LjjtS  ljl  -9 

.(“)  (^^J-JJjjUJI  (jV  I  (i  j ,  (Л  05^  (j^l ;  ,.л11  ^^3.  (b)  ^(jI^UI 

10-  In  this  diagram  a  thick  cable  has  been  connected  to  the  sides  of  the  second  lamp 
(between  the  points  c  ,  b): 

O  a-  The  second  light  will  be  off  with  the  resistance  R  increasing  the  flow  of  the  first  light 
of  resistance  R. 

b-  The  second  lamp  is  off  (Resistance  R)  will  increase  the  glow  of  the  second  lamp 
with  resistance  R. 

c-  N0  difference  in  the  glow  of  the  tow  lamps  or  R^. 
d-  Both  of  the  lamps  the  will  be  off  R^  and  R^. 

:Ла_>^  (c^  b  rt t tl  (jb)  (^Llil  ^l ; L,1  (^jls  (jb  La^I ^  LiiL«)  tjj^Li^l  (J^-^Jl  (^/1l11^-10 

.{R-'l)  ^jLii,!  ^l_j_4^1  ^  {R2)  ^jLil,!  jL  (jipLlil  ^1_«_4^1  ^l flUil  (я) 

.{R-2)  ^jLii,!  (jpLlil  ^1_«_4^1  ^  {R±)  ^jLii,!  LbVl  ^l_j-(^l  g.1  flUil  (b) 

'{R^)  3  {Ri)  Су^  ti*  (c) 

.{R2)  3  {Ri)  (jjp*! L>^  ^l il  (d) 

.{R'l)  ^jLfli,!  (J5VI  ^l_j_(^ai,l  6.iLj  ^  {R2)  ^jLii,!  (jjiLl]!  ^l_j_(^ai,l  ^l aU il  (з.)  :(_ulj_:^l 
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~/~o  measure  the  electric  current  flow  in  a  circuity/circle,  an  /^mmeter  is  recjuirecH 

Js  the /\mmeter connecteJ in  series  orin parallel in  this  circuit?  xplain. 

The  Ammeter  must  be  connected  in  series,  to  allow  all  the  electric  charge  pass  in  the 
part  where  the  Ammeter  is  located. 

S^IjJI  bjjb  j^L^VI  ‘ (JLqjlLmL  ^  ljLmuXI  ^Liji^^l  jL^I  /db  1 3j 

SdiJj  S(^jl^iJI  (jLc.  ^l 

.4_ЗЬ«  I  jLooVl  SjjIjJI  «ijjjcJl  jJJj  ^LmJJ,!  ^ljjiJI  ^jLc.  jL^Vl  j^J>  Ja_^ 

^  (2^X(201VO  И%  Л5  the  preferable  to  connect  the  lamps  ancJ  the  other 
ecjuipment  in  the  electric  circuit  in  the  house  in  parafjet  ? 

The  reason  is 

All  one  of  the  other  lamps  are  direcdy  connected  to  the  source.  That  means  there  are 
other  paths  through  which  the  electric  charge  can  flow. 

Any  one  lamp  of  lamps  will  get  the  same  electric  potential  difference. 

.(220v  or  1  f  Ov)  sjl>Ij  ^jU.1  s>it^Vl  (1)  4iV 

^jt.4  oi^  i.>i  (‘  i  i .)  ‘  ^  ‘t..  ^  iiiX.  I  ^ i  t  (^) 

.l-jJ^jlJI  4jL^I  ^jJI  jL^_:^l  ^  1л,3,4  jL^I  (.  б.^^л}  ciiJjj  (J-^_slJL3  j-cjL^  (^jljjLJI  f^Js. 


c 


Problems 


j 


What  is  the  current  flow  through  the  cross  section  in  a  conductor  passing  through  its 
electrical  charges  of  (9pC),  in  time  (3ps)? 


q  9  X  lO-^C 

1  =  1  =  — —  =  ЗА 

t  3  X  IQ-^s 
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Ву  observing  the  diagram  calculate: 

a-  The  equivalent  resistance  for  all  the  resistance  which  are  connected  in  the  electric 
circle. 

b-  The  potential  difference  at  the  ends  of  the  resistance. 
c-  The  amount  of  current  flow  in  each  resistance. 


(a)  Calculate  equivalent  resistance: 

1_1  1  1_111 

6-f  3-f  2 


18 


11 

18 


18 

R.n=  —  n 
11 


^eq 


(b)  The  potential  difference  at  the  ends  of  the  resistance: 

18 

Vt  =  IxR,^  =  llx  —  =18v 
V,  =  V,  =  V2  =  V3  =  18v 

(c)  The  amount  of  current  flow  in  each  resistance: 

18  Т  18  18 

/i=  —  =  l2=  —  =  —=3A  I^=  —  =  —=2A 


R. 


R, 


R, 


The  two  resistances  are  (R  and  2Q)  connected  in  series  with  each  other,  then  they 
were  to  the  sides  of  a  source  of  potential  difference  (12V).  this  led  to  the  flow  of  electric 
current  in  the  circle  of  (2A).  calculate  the  amount: 

a.  The  electric  resistance  R. 

b.  Potential  difference  at  the  end  of  each  resistance. 
a.  At  first,  we  must  calculate  the  equivalent  resistance: 


V  12 

''-=7  =  y  =“ 


'■eq 


Now  we  calculate  the  electric  resistance  R: 

Req  =  Ri+  Rz 

6  =  2  +  R^  R^  =  6  —  2  =  4П 

b.  Potential  difference  at  the  end  of  each  resistance: 

V  =  IxR 

V^  =  I  X  R^  =  2  X  2  =  4v 
V2  =  I  X  R2  =  2  X  4  =  8v 


2Q 


Л  I=  2A 


V  =  12Volt 
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PHYi 


ll^Chapter  4:  Battery  and  е1ес1гоно№е  torce 

What  is  СР)3 ttcr^)?  'jibjllijJlj  La 

It  is  the  source  of  producing  energy  by  the  means  of  chemical  reaction. 

(JxLfljiJl  o-^  ^UaJl  j,  1  A  ^ 

^hat  is  P)attery  consisting  of?  Cf)r:  ^hat  are  contains  of 

jp^a ttefy  ?  jiu. .  ti  ^  Lo  tjiu. .  ti 

Battery  made  from  an  electrical  cell,  one  or  more  cells,  each  cell  contains  chemical  materials 
and  other  contents  which  enable  the  cell  to  produce  electric  current. 

jL^l  '-4sJj-^  Су^  LiiLij^j  .iljjo  5jij>1jJ1  <4_jIicJl  4jL£^1  5jl:>1j  су^  ^jlL-i  <  11 

Batteries  were  invented  by  an  Italian  scientist  called  Alessandro  Volta. 

.Lijj_3  3jjLjLL<(JLjl  (JLLajVl  |«JL»J1  (Jj-3  ^  tjlU»  1 11  l1jlcjL>1 

P xplai'n  an /\cti'vi't^  how  Joes  a  batter^  (maJe  with)  oflemon  work? 

^Ц.>  СУ^  ^jjU^  JsLmJ 

Tools:  Milli-Ammeter,  galvanized  nail  (iron  and  zinc),  piece  of  copper,  lemon,  wires  for 
connection. 

Steps: 

•  Fix  separately  tbe  galvanized  and  the  piece  of  copper 
inside  the  lemon.  Look  fig. 

•  The  copper  will  act  as  a  positive  electric  pole,  and  the 
galvanized  nail  will  act  as  a  negative  electric  pole,  thus 
generating  a  potential  difference  between  the  two  poles. 

•  Join  the  wires  from  these  two  poles  to  the  two  ends  of  milli-ammeter. 

What  do  you  observe? 

Will  observe,  the  pointer  moves  to  show  that  the  electric  current  flows  in  the  extemal 
circuit  as  a  result  of  releasing  electrons  from  the  nail  towards  the  copper  under  the 
influence  of  acid  solution. 

.(J_i-(^jj  LijM-«)l  4(ji2_4L>  4_jL>  4 (j-« L^tjJ I  (j-4  4 » lo 4  o^JLskd jLo-Mz-e  4 (_^L»j.^^^l  jLdiJl  ^j-oLa I jLcol  (jL^ 

.j^L?eJ,l  (J^-Mtjl  (3  LftS"  4(jj_e_iJJI  (3  (j-yL^tjJl  4 »L>  (jj_L»J,l  jLe-M(J»l  (J-4J.AJ  *  iJdL^uiJI  > 

.(jAflo  fl  II  (jb  4-Ци>  (3ji  i^^jjJ  (J1  (3*^3^  .(_^L-a)  (_jLj.^  c  jlo  (jj_L»J,l  jLa-mLLIj  l_jj>j_o  (_JLj.^  c  jlo  (j-«L:ejJl  (J-aaJ  • 
SjjI^-lII  (3  (^L>(^jL^  (jL"  I^Jjij  (jLcol  (jlXI)  ^j-o L q X 1  j-^j^  (__9ljj:cjl  L >jLj  jLcql  (^^^-JXI  (3>L  (J1  (J-j-^^jJ  (^^Jlmli  (j^ tL a II  (J_(^j_i  ® 

.(j-yL^ejJl  jj:tj  4.^j;e.jL«  (_^\,Л  a L^  1  (Jj_L:eXl  j^Lli  jLa-mlXI  (j-e  lIjLjj\^V1  (^MLjl  4_5e.p_j  4_с^1_зсЛ 


j|j,sl 
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xplain  an  acti'vel^  shows  how  that  to  convertin^  chemi'cal energy  into  electrical 
energy?  (^г:  h~low  Jo gou  make  a  si'mple  electric  cell? 

t  4 > 1  S4.^Lj.^  4^L.q.x^I  ^jJl^  JdLMdJ 

S  I 

Activity  tools: 

A  plate  of  соррег,  a  plate  of  zinc,  glass  container  filled 
sulphuric  acid  diluted,  Galvanometer  (sensitive), 
connecting  wires. 

Activity  Steps: 

•  Place  both  the  соррег  and  zinc  plates  inside  the  glass 
container  which  has  sulphuric  acid  diluted. 

•  Join  the  two  plates  with  the  wires  to  the  two  ends  of  the  Galvanometer. 

•  The  pointer  of  the  Galvanometer  will  move  as  a  result  of  flowing  an  electric  current 
in  the  circuit. 

•  This  system  is  called  a  simple  electric  cell. 

Conclusion: 

The  simple  electric  cell  is  two  different  metal  plates  (such  as  copper  and  zinc)  an 
electric  potential  difference  will  be  generated  between  the  two  plates  as  about  one  volt. 
The  effort  of  соррег  is  greater  than  the  effort  of  zinc. 

As  a  result,  sufficient  energy  generated  allowing  electric  current  flow  when  connected 
to  external  circuit. 


4 ^L>jJI  j.0  «iLcj  t^tlJjjJl)  jL^jLicil  j.0  t(j.«L5tljl  j.0  tJdLjdJI  djljidl 

.(.  Qg?eJI  dJLlj^;^!  «^LcjJl  Jj>li  j^^jLicilj  (j.«L?eJLll  h>^fl.^^  *:JDLjdJI  d->lj)U> 

.jjL?eJI  (J^-lJI  J  L^S"  4 jLoojjl  fl  1^1  (^j-L  (Jl  (J_i-(^jJlI1  jyL^_LQ-(^aJ  1  (J-^^ji  ® 

.SjiljJl  J  (^Lj^jL^  (_^l_t-Mjl  Js.  4J^j jL^jiLflJ^l  j-aj-fl  (—slj^jl  JA>bL  ® 

.^Ja-j-auJI  4.^Lj^^1  4_jIiciLi  (jo-tvd  Lq  IJLaj  • 
:bLJail 

(Jlj_>  jd-Cj  (^Lj(^  l5j^  (j^LxjJl  (^JLo)  (j^7  fl  L >4  (jijLL» (jLjLx-j-fl-^^  (j"^  :4.Ia_j-a(jJl  4.^Lj-(^^il  4_jJ.^il  “ 

.LL>lj  dij-S 

.4_jj^L>  SjjIj.)  L^^Lijj  LLLc.  (^Lj^jL^  (_aLt-MjL  4.^1^  4.9LL>  jJjlj  aiijj  4j?e^jljj  t(jy-(^jLicil  LL^^  (j-fl j\Sl  (j-«L:ejJl 


@Newtonl  OOm  illa/Vb  5U2  i# 


СЬ.4 

Battery  &  ENF 


Third 


V 


Oass 


Classification  of  Batteries 


~f~here  are  three  various  IrinJs  of  batteries  accorcbing  to  the  charging  ability, 
remember  it? 

1)  Primary  batteries-^jYI  cjbjlkJI 

2)  Secondary  batteries..4j^LiJI  LjLjlkJI 

3)  Fuel  batteries.j>9>!l  c^Ljlk; 

Primary  batteries 

[f)efme  the primaiy  batteries  (simple  cells)?  ^(4к^^1  LMkJI)  4J3VI  Ljl^UaJI  cijx 

Tbese  are  known  as  simple  cells,  because  stopped  work  and  be  expired  if  once  of  its 
cbemical  components  is  consumed  they  cannot  be  cbarged.  So  they  need  to  be 
replaced. 

An  example  of  this  tvpes  is: 

•  The  simple  Galvano  cell. 

•  Dry  cell  (carbon  -  zinc). 

5.iLc.j  tL^  4j^^Xl  4^Ll^4^I  »^I^^I  uL>1  JjtJ  L^J^JLi-л  L^J-^-^  (.  g 4lo,c-m.lll  LjMicJI  (^л  ^ 

.ЦЛ|4.Д.м)1  jcjLj  ciijjj 

.4^L:^1  4-JL3cJ1  t^Io-bLvjJl  4.^1  fl, 1^1  4-JL3cJI  ‘L^^dLjLol  ifjA 

What  is  the  simple  (fjalvano  cell  (Uaniebs  cell)?  What  happens 
inside  the  cell? 

’;<1кгьЛ  (_kl.2  (_L^a^ej  l,iLi  ’;((JLjk  «LjLi.)  i  tl  «LuLflJSDI  «LjLieJI  La  :3j  1(3  J 

The  Galvano  cell  consists  of  two  halves  cells,  in  each  one 
them  is  a  metal  board  sank  inside. 

One  of  the  boards  is  zinc  (Zu),  and  the  other  one  is 
copper  (Cu). 

Each  boards  sinks  inside  one  of  its  salt  solutions  (Zinc 
sinks  in  ZuSOf)  and  (copper  sinks  in  CuSOf). 

Tbe  atoms  of  the  metal  inside  the  cell  leave  the  electrons 
on  the  board  and  get  into  the  solution  as  positive  ions. 

Accumulation  of  electrons  on  the  zinc  board  (negative 

pole)  will  be  greater  than  the  accumulation  on  the  copper  board  (positive  pole). 
Tbis  system  was  named  according  to  its  first  inventor  Danial.  So  it  is  called  Danial 
cell. 
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.<1рЛ_зьэ  AsisjJl^  (J^  ^  jj_«JL«  \  (jj^U 

.(j^)L:tjiJl  4.^1_iil  4_д. ^  Q  1 1  j  ((j\.^^:^l_5cil)  tlJj^l  (JjVl  4j:t_Lfl-(^aJl 

.((j^jL:tjJl  (JjJL^tAJ  j_e_ij  (jj)L:tjJl  )  J  ((jL^^jLicil  lIjIIj^;^  (Jj_!lj:c.«.j  j_«_ij  (jL^^jlJcil)  (JjJljc.^.!  j_e_ij  AsssjJl^  jJ^ 

.(jJL»J,l  ^jLc.  4д_«^;с1л  Ll»ljjj\^Vl  ij  4_}J>j-e  lZjIJjjI  j)^-IlJ  (Jj_L:eJ,l  ^l  (Jj^J  (jJ_3tXl  Lii;\j  (juL3tXl  (Ijl^j 

.l_jl>j-«  t ^  tX^  4  ^LLo.1  (jjiLjtjJl  (jj^^  (jjiLjtjJl  jjLc.  lji^)\Sjj  (jL^^^Licil  (jLc.  L!ijLjjj\^V1  jjiSjj 

.  (JL^lj  joJLjtil  L^^XjLje.4  |Q.jj}Lj  l1j(-l«-x.u  4_iX:cil  ЬЛЛ 

^hatis  the  purpose  ofthe  "bnJge  ofsalt'4n  the  simple  (fjalvano  cell? 

SjL^b  (J  JtlXlj-Mfc^l  ^>Л  jbjJlJl  Lo 

То  connects  the  solution  of  two  containers  in  an  indirect  way  and  help  in  leaving  the 
positive  and  negative  ions. 

.Le.(jo  ^.jJLi^Jlj  4_jj>jXl  lLiLjjVI  JLflljl  (jLc  J_cLlvJJ  4j.rcil  )  J  (jJjJlseLl  (j^  Jj-^^sjlil  jJb  ^jeJXl  j-LvJjcil  j-o  jjjjJiJl 

^hatis  cbry  cell (carbon  —  zinc)? /\ncl whatis  maJe  up? 

SL^Ljj^  (jb  Loj  S^Lj^I  ^^iicil  (ji  Lo 

It  is  a  cell  which  is  dry  medium  classihed  as  primary  battery 
because  it  is  cannot  be  charged. 


It  consists  of  a  vessel  of  zinc,  acts  as  a  negative  pole. 

There  is  a  bar  of  carbon  inside  zinc  vessel  which  acts  as  a 
positive  pole. 

•  The  carbon  bar  is  surrounded  by  electrolyte  paste  (made 
of  ammonium  chloride,  zinc  chloride,  water,  manganese  dioxide  and  carbon 
powder). 

•  The  vessel  is  closed  with  an  insulated  lid. 

•  As  a  result  of  chemical  reaction  a  potential  difference  generates  between  the  two 
ends  of  the  cell  by  (1.5  V),  then  the  electric  current  flows  when  the  two  ends  of 
the  cell  are  connected  by  proper  external  resistance. 

.l^L-lo  I,  ^  JaaJ  (jjL^^^Licil  j-e  ^Lcj  j-e  L_flJLlj  ® 
.L;jL>j-e  t  (J-^-*^  (jjjl^l  j-e  4_L>1j_i  ® 

.((jjjjl^l  (3j_5c-<4lo  J  jLjJuX I  JU-ll^I  4(jL(^jL3cil  JbjjJ^  4jaj.pj-oVl  J-ijjJ^  j-4  (jj^Ij)  4_Lc;c£.  (jj_il^l  Ja_c:cj  ® 

.^Lc  6j1J-mJ  (jj^jLicil  ^Lc.^  » j  • 

6^1  jJl  JL^^l  JJLC.  (^Lj.^  jL^  L^L-MLJb3  (l.i5v)  J^Jj^cj  4  jl  U,  1 11  (jb  (^Lj.^  '-Ц-?'  JxLfllJl  4j?cXLjJLj  • 

.4_iJ>jL>  4-«з1_о_в.^ 

М.Ғ^ X.  / (yi:  Whati's  the posi'ti've pole  ofthe  Jry  cell as  well as  the  negati've pole? 

^1_^1-х.ъЛ  l^jlL^-cJI  LilJjS^  4_э1-:^1  4_JLicJJ  L;jl:>jX1  l^jlL^-HJI  (jj^Ij  /bl6j 

The  positive  pole  consists  of  a  column  of  carbon,  and  the  negative  pole  consists  of  a 
vessel  of  zinc. 

.(jjL^^jLicil  j-e  ^Lc.^  j-«  (jj^ij  l^L-ml11  l_jlL2_sJ1  Lel  4(jj_}jl^l  j-e  (j-®  ‘ . ‘L-, ^  11 
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Secondary  batteries 


[^efine  ^^econJan^  batteries?  cjLjlkJI  lJjx 

This  is  a  kind  of  electric  battery  which  can  be  recharged.  During  its  function,  the 
chemical  material  inside  it  react,  and  then  the  chemical  energy  stored  in  the  battery 
will  be  converted  into  electric  energy. 

An  example  of  this  tvpes  is: 

1)  Car  batteries.  2)  (lon  -  lithium)  batteries. 

(JxLflJu  LJl«x.  ^.LijI^  L^l:c.2«  6*iLc.l  (^l  t~<l  <^11л  1 11  ^ 

—  (j^l)  4_^LLiJ  4^1_1_.мЛ1  d^^LLa.!  iL^jdLjLel  (j-4 

3h  ow  thatj  how  can  recharge  seconJary  batteries?  ^гь^ИЛ  si^lkJl  рь  .-лА  ўъ 

То  recharge  it  an  electric  current  is  needed  to  flow  in  the  opposite  direction  to  the 
discharge  current.  In  order  to  convert  the  electric  energy  to  chemical  energy  which 
will  be  stored  inside  the  battery. 

4  tjl U»  1 11  (Jj>l.i  4^1-1.«.^  (Jl  4^Lj.^^^1  ^LLaJl  (Jjjj:taJ  iL^'^lj  (j4i^L»_«  jL^  jlj_ol  ^jiLlil  4  jlL»  Л1 

Саг  batteries 

^ha  t  are  (car  ba  tteries)?/\  nJ  wha  t  cJoes  it  consist  of? 

S(SjLcmJI  ^jjli^)  j  ,aj)  fl L I  Lo 

These  kinds  of  batteries  can  be  recharged.  It  is  to  Switch  on  the  engine  of  the  car.  And 
classified  as  secondary  batteries. 


.^jJLj  ^jLLjLjS”  1  д  t  6jLl-mJI  6jl^^  ^ЛЗ&1-мО  L^;j:c_2«  6.iLc.l  C)^^J  (^l  4  jl U»  1 11  (^ 


Consist  of: 


(1)  A  container  made  of  plastic  or  solid  rubber. 

(2)  Containing  (3  -  6)  cells  has  plates  inside  with  electrolyte  solution  consist  of  sulfuric  acid 
(H^SOf)  and  distilled  water  with  a  relative  density  of  (1.3)  when  it  is  fully  charged. 
Each  cell  of  the  acid  lead  cell  generates  a  potential  difference  of  (2V).  So  the  car  battery 
of  six  cells  which  are  connected  in  series  will  supply  (12V). 

(3)  The  lead  battery  consists  of  lead  boards  (Pb)  facing  boards  lead  dioxide  boards  (PbO^), 
where  all  of  them  sink  in  the  solution  of  {H^SO^).  This  system  reacts  chemically, 
producing  a  potential  difference  between  the  lead  boards  (negative  poles)  and  lead 
dioxide  board  (positive  pole). 
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.L-jJL^^aJl  JoLLaJ,!  (j-e  ^'Lc-^  ® 

^Lj  LoJJLC-  (1.3)  4^iJLmO  ^LLLj  t  д  д  lIJLjLjj'L^I  jJi  Lj4>  (3“6)  (—aillj  ® 

.  ( 1 2v)  ^jLc.  Lj4>  lLlxo  jj-e  ^Lui-wJl  ^jLLij  uj^  LiiljJ  (2v)  4_^j_9  jJji  ^^i-L>  (J^ 

^  “^зчз  L^H  L-j-e-i^  cL^  1 0  и  ILs  'Л 1  1  ijji .  L^s^  1  1  jj-e  (Д^->  1  1  д  I  u^  1  jj-e  1  д  jj-e  ^  б  I  Lij  4_Jl>  ® 

.(_jl>^^  t  iL->  дС  ^j^L^sjJl  jlllwS^I^  (_jJL-4.«  1  ^  lU,  jj^L^sjJl  (jb 

/^ xplain  charging battery  steps?  ^sjL-JI  Sbjlkj 

(1)  Connect  the  battery  to  the  source  of  direct  current  (Charger)  and  join  the  positive 
pole  of  the  source  (Charger)  with  the  positive  pole  of  the  battery.  Also  join  the 
negative  pole  of  the  source  (Charger)  to  the  negative  pole  of  the  battery.  See  hgure: 

(2)  The  electromotive  force  amount  (emf)  for  the  car  battery  is  (12V),  so  when  it  is 
recharged  with  an  external  source,  the  source  must  be  slightly  higher  than  the  emf 
of  the  car  battery  (about  14V)  taking  into  a  consideration  the  loss  potential  in  the 
internal  resistance  of  the  battery,  and  in  the  connection  wire. 

(3)  Remove  the  plastic  covers  of  the  battery  during  the  process  of  charging  to  get  rid 
of  the  gases  that  would  be  generated  as  a  result  of  chemical  reactions  inside  the 
battery. 

j  1  л  1 1  Jl  I  _  'V  ^  '  ’У  ^  I'  ^  л  ti  j,  1  л  1 1  i_i.>yLI  '  ‘V  ^  I'  [J  ([j>^  j j  '  ^  (1) 

:JSUJI  jkil  .4.^1L*>  j  1 1  (_цЛ_^<Л1  (, ^  fl  II  jjj>L4(Jl 

jj-e  (J.jLfl_)  jySl  jJ_^aJLl  4_ill^_9  j  1  03^  (jl  jjj>Lu)  j L^iL^-«)  JJLC.^  (12\^)  ^Li-«J1  4_^1L)  1 1  4-^Ljj^^^1  4_»_9ljJl  S^AII  jliJ.fl-«  (jl  (2) 

.(14V  (Jl3_>)  4  jlU  1  tl  4-^3_9  jliJLfl-« 

.L,Jl>U  (J-^aj^tj  (^l  4-^Lc«_t^l  (-1) jLc. LfliJ  1  4j?bLLj  SiJlIjiXI  (jjjljLiJl  (j-«  1 4>- 7 1 1  jjj:c_«Jl  4.Jl«-c.  ^LljI  ^  4  tj  1 U  J  t  4_i^jjL-«)4jJ  1  ^^U  ^Vl  ^jJ  (3) 


(ZOl^/'l)  Cjar  battery  the  potential  Jifference  between  its  poles  (l2v)  fiow 
many  cel!  contains  this  battery?  L,j>iki  йъ  -ц^1  iJji  SjL-.  4jjlkj(12v)  йол  ^ 

<?2b^lkJI 

Contains  six  cells  connected  in  series  and  each  cell  gives  a  potential  difference  (2v). 

.(2v)  (jJ^j  4-JL:>  (J^  (Jl^^jiJl  ^io^jj-a  ijM>  CjLUJi  (^3_jL?tj 
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^hat  kmJ ofenergy  is  storeJ in  the  seconJary  battery? 

^jjll^  <  II  ^  ^jJjJeXI  ^li^l  Lq 

The  electric  energy  is  stored  in  the  secondary  battery  in  the  form  of  chemical  energy. 

4jj^L3e-a  4-xjLjj.^  ^LLd 


Th  e  secondary  battery  is  charged by  movingan  electric  current  in  the  opposite 
Jirection  ofthe  Jischarge  current,  why? 

SI3LL  ^j^Ijlo jL^ jIjaIj  4jjjL1JI  4jjIU < II  |0.ь 

То  convert  the  electric  energy  to  chemical  energy  which  will  be  stored  inside  the 
battery. 

M-Tx-  nyt  :  /fe/77c>ve  the  plasti'c  covers  of  the  battery  cfuring  the  process  of\ 

char^in^  the  carbattery.  xplai'n  that? 

^LiiJj  (JJlc  tbjLt-MJl  ^jjLLaj  4_Jl«X.  «iljijl  4_t^-4.iLLa)MjJ  I  d-Ja-cVl  ^jJ  / 1  1  1 J 

То  get  rid  of  the  gases  that  would  be  generated  as  a  result  of  chemical  reactions  inside 
the  battery. 

.(^Ll^-ji^I  (Jx-LflJLll  (jX.  4  jt U>  I  tl  4_Jlq-C.  ^.IJijI  SjJjJlLI  djljljLJl  ^j-JcJlI 

/Yow  Jo you  mai'ntai'n  the  car  batteries? ssji^i  'аЛ1лИ  LsjU^i  (.jMJI  c^ui^-vi  ji  u 

1)  Avoid  extracting  high  current  from  the  car  battery  for  long  period  of  time.  [Becausc 
that  will  generate  a  large  amount  of  temperature  which  damage  the  battery.| 

2)  The  level  of  the  acid  solution  (electrolyte)  must  be  slighdy  higher  than  the  level  of 
the  battery  plates. 

3)  The  battery  should  not  be  left  for  long  time  without  usage  |because  that  would  cause 
making  an  insulation  layer  of  sulphate  on  the  boards. 


^  .jlt..  Л1  I _ ^Jlj  ^l  bdiatl  .LlLml)  ^Lu^i  JA  JLc^l^  (Д/ 


.(J,t,l3,t  (jja  ^Jxl  Lcjli.i  (^^v^L.5cJI  (J^JL5tI,l  (jl  (J-C-  (j^3j5cJI 


iV"d  я  ^^^Vl  (j-4  4  д  lU  UL^  .(jJJC-J«  jl  JLaaLLo)  I  jj^  (j-e  dJjjlj  SjiiJ  4  jiu  1  tl  lIJ^  (ЛЛС. 
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Л5  irhe  Jifference  between  the  carbattery  an<J  Jry  cell (carbon  -zinc)? 


No. 

Dry  column 

Car  battery 

1 

Primary  battery  (simple) 

Secondary  battery 

^^lJ  4.^lJ;aj 

2 

It  cannot  be  recharged. 

.Ц^-5с-Л)  5»iLc.l 

Can  be  recharged. 

.Ц^-^-Д)  SkiLc-l 

3 

The  work  stops  and  be 
expired  after  consuming  one 
of  its  constituents. 

JJlC.  Ц1лХ. 

Consumables  components 
can  be  replaced  to  continue 
their  work. 

4jJLiJI  L^Lj^.4  dla^U^I 

4 

Its  vessel  of  zinc  represents 
the  pole  Negative. 

OLajLitJI  fjA  (j»jLicJI  flxjJI 

L-jJLlO 

It  is  made  of  plastic  or  solid 
rubber. 

(-iil-JojLJl  (jj^  (^^5^1-5cJl  ?>Lc.^l 

5 

With  dry  medium 
(electrolyte  paste)  and 
carbon  column. 

4-LiJ?C.C>)  (_dL:>  (_aJLju 

.(j^.^1^1  (j-o  (4-i1^^j4^1 

With  electrolyte  liquid 
medium,  lead  plates  and 
lead  dioxide. 

(^Lu)  ^^^jJ^yi^l  i3>^  * _ iJLij 

Jj-MiSbb  LV*  ^LL^jsJ 

6 

Generate  a  1 .5V  potential 
difference 

(1.5v)  jJji  ^ЛзеЛ 

Each  cell  generates  a  2v 
potential  difference 
(2v)  jJjj  4Jl> 

(lon  -  lithium)  batteries. 

^ha  t  is  (ion-lithium  ba  ttery)? 


Я^Иа.»)  J  Д  U  Lj 


A  type  of  secondary  batteries  that  can  be  recharged  without  any  damage.  used  in  many 
electronic  devices  such  as  cameras,  mobile  phones,  music  players  (mp3  player)  and 
others. 

d  LiilyLMd  ^l  '  л*  ^l  1^1^^^^  ^^I  ^j^LaJI  < ".I  ^ll^ .  II  ^ 

•Lp^j  (mp3  Player)  i  ..j 1 1  lIjMa и/л^  ^  n  ^ ii  < ajlj^db  *— ^Ь.л1^Л  Зал 
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^ha  t  are  the  lithium  ion  ba  ttery  components  ?  Т  Oj^l)  4.^LIaj  (Л»Ц^^л  La 

This  battery  consists  of: 

(1)  A  solid  cover  especially  designed  to  resist  high  pressure  and  the  heat  which 
generated  inside  the  battery. 

(2)  The  cover  contains  three  thin  layers  wrapped  in  a  spiral  way. 

These  laver  represent 

(a)  The  positive  pole,  (Made  of  oxide  lithium  cobalt) 

(b)  Insulation,  (of  plastic  material). 

(c)  negative  pole,  (made  of  carbon). 

(3)  The  three  layers  are  sunk  in  electrolyte  solution  (mosdy  Ether). 

4  <jl U»  1  tl  йЛд 

.4jl_e_3cJLl  (jLel  a Ai  1 1  Суў-л  (—SjLc.  (1) 

4il^_fl_Lo  d fl ^ ^j  ^lj-a)  (-IIjjLj  ^^_Jc.  4_!l>1i.Xj  (—SjLiJl  (2) 

.((.lijLaijLjJl  fljLfl  (j-e)  (JjLsJl  (b)  (^aj-^jJJI  (JlJLj^S^  iJ_i_a(.£jl  ^  a)  .(-j(J>^JLl  (-j(Ia_flJl  (З.) 

.((jj_)jl^l  0-^  ^  ‘  ^)  (-^LoJI  (-jJa-flJl  (c) 

.(jbVl  j_A  (-jlLcVI  ^j)  (Jj_L?ejfl  ^  5jj_«_ijfl  ^jjLHl  ^lj_aJl  (jj^j  (3) 

^hat  the  purpose  ofthe  i'nsulatecJ  layen'n  the  (ion  —  h'thi'um)  battery? 

^jLI^  ^  4^IjlII  SjLXI  45^^ 

The  thin  insulating  layer  is  made  of  plastic  which: 

•  isolates  the  positive  pole  from  the  negative  pole. 

•  Allowing  the  ions  to  pass  through  them. 

.L^bL>  (j-^J^^L)  (JjIJjjVI  ^Le-oJl  *  .4_jJLaJl  4j:tj  jjX.  4ju>jJ,1  Asif  J1  Jj_»J  • 

^hat  the  ch'fference  between  the  battery  (ion  ~  h'thi'um)  anJ chy  cell? 

^(^L^l  cJ^jI  4.^LLaj  (jjb  (jjLJ 


No. 

Dry  battery  (dry  cell) 

Battery  (ion-lithium) 

1 

Primary  battery  (simple) 

4J9I  4jjLL2_) 

Secondary  battery 

4jj_)Ij  4jjLL2_) 

2 

It  cannot  be  recharged. 

.  Ъ  j  Lc.  1  V 

Can  be  recharged. 

.L^Lsc-o)  6jLc.1  (j^^J 

3 

Does  not  contain  insulator. 

.(JjLc  (jji^j  V 

Contains  an  insulator  that 
separates  the  positive  pole  from 
the  negative  pole. 

4_jj>jJ,l  II  (jjb  J-(^2.Aj  (JjLc.  (JjIj:cj 

.4_JLmJI  4j>^  fl  llj 

4 

Dry  medium  (electrolyte  paste). 

(4_ulJjj\^1  4_Lc%X.)  (__9L>  Ja_a)j 

Electrolyte  liquid  medium. 

(_^.Jjjy^l  (JjLo)  Li  jjiJ 

5 

You  lose  (20%)  of  its  charge  in  a 
month  when  it  is  not  used. 

L,^£Jj  AJLt  Jj>ljJl  j.,j_aJl  ^  L,jL:c,J)  (j-o  20%  iAi_flJ 

.^aljjel-a)!  (jjJ 

Lose  only  5%  of  its  charge  in 
month  if  it  is  not  used. 

iJj>ljJl  j.,j_aJl  ij  LjC^c-o)  (j-fl  i5%  Li  fl  4  iAi_flJ 

.  1  jjel-a)  1  (j^J  (j-®  L,^SjJ  JJlC. 
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Fuel  battery 

[^efine  the  f^ue! batter^?  4^lkj  lJjx 

A  It  is  a  cell  which  is  able  of  generate  an  electric  current  depending  on  fuel  (chemical 
material)  which  supplied  by  external  source. 

JJLc.  j Ij-eJLo) L  (J-e-sJ  C5V^  з>  д  .<a  j LijLeJLttj  jL^l  J-^Jj^  i^Js.  SjjLs  d_JL> 

.(j^^jj-L^l  ^jLLij  Lvii-ol  jyj  .jj_3jJL  Lij_»jjj 

This  kind  of  battery  does  not  stop  working,  as  long  as  it  is  fed  by  fuel,  for  example 
hydrogen  fuel  batteries. 


.(j^3jj_L^l  ^jLLij  L^Llo  jj_3jJL  1л  (J_o_*Jl  j-c.  (__i^j-ij  ^  t~d  jlL» . tl  ^^jJl  IJla 


hydrogen  fuel  cel 


f^efine  the  h^Jro^en  f^uel cells?  ';OL>ijJ^I  ^>39  ^Lkj  ^-kjs. 

Hydrogen  Fuel  cells  convert  the  chemical  energy  to  electric  energy  depending  on 
chemical  reactions,  hydrogen  is  usually  stored  as  liquid  in  special  containers. 

(J^-lIj  (jj^^jJ_L^l  (jjicjj  ^l_L«_t^l  (J-C.Lfl-lil  f^Js.  jL«JlC.'^L  d-^Lj-^  ^LLs  ^l  4-^l_L«_t^l  ^LLaJl  (Jjjj^tj  f^Js.  (J-«-»J  (j^3jJ_L^l  ^jLLa-i 

(-l»LjL>  ^  (JjLlo 

^hatis  the  basis  ofthe  h^cJro^en  fue! battery  operation? 

S(j^^3jj_L^l  J3-93  ^i-i.L>  (Jj>lj  i^js^  (,^1  4-1-0)  LloVI  (-1)  1_Jlo-»J  I  (^Lo 

During  the  operation  of  the  fuel  cell  the  hydrogen  and  oxygen  gases  which  are 
obtained  from  the  atmosphere  will  converted  to  water  and  electric  energy  shows  the 
mechanism  of  the  reaction  in  order  to  produce  electric  energy. 

1— эМдЛ  (.Sjtt  {ja  (J^  -Laju  Jjjj  ‘Uk'  (JM^ 

.4jlj^.^^l  4jIUI  (JtLtlJI  jA  4,ulu^.^  ^La  (Jl  (J^g^jJ 

ffow  man^  volts generate  a  sin^le  cell fora  fue! batter^? 

fjA  Sj^fl.ll,l  4.^icJl  (jJ^  Ll]^ 

The  fuel  battery  consists  of  thin  boards: 

Each  cell  generates  electric  potential  difference  of  (IV). 

As  the  number  of  boards  which  are  linked  to  each  other  in  series  increases,  the 
potential  difference  will  be  increased. 

.ljL>lj  llJj-S  ^LJj>  (J^  • 

.иЦ-:^1  (3>^  SjL^  (JI  (Jl^jLll  (J-C.  4.L23JjJ1,I  LjMicJI  (j-o  JuLc.3  • 
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^ention  some  uses  offuel batter^?  'i jjJjJI  cjUI ая^!  ,_,^иц  j^'jl 

Fuel  batteries  аге  used  in  many  modem  applications  such  as: 

(1)  Computers..LjL^bJI  J 

(2)  Operating  modern  cars  and  satellites..<^l  4^ll  jLeiVlj  cjIjI^I  J^uUJ  J 

(20 1  £/ 1 )  ^hatare  the properties  of h^Jro^en  fue! batteries? j»  U 

1)  It  does  not  contaminate  the  environment  or  the  consnmption  of  ordinary  fnel  which 
can  aflfect  the  human  health  because  hydrogen  is  extracted  flrom  water  by  oxidation, 
and  returns  to  water  again. 

2)  Hydrogen  technology  does  not  contain  dangerous  flactors.  It  safle  to  use. 

3)  It  has  a  very  high  working  eflficiency.  It  directiy  converts  the  chemical  energy  to 
electrical  one.  So  there  is  no  loss  ofl  energy. 

4)  It  lasts  very  long  compared  to  the  other  kinds  ofl  batteries. 

j  ^j  j  t  jl  CjjJj  '_lj 

.^JLo  »  7  A.,il  (  fc  ^LLdll  (jl^JjU,L^I  Ll>j  1  '1  ^ 

.Ijj>  ЦХиСДи  o 

t~d  tjl кл  1  tl  ^  ^jLs-4  Lij.A£. 

Cflassify  the  foHowm^ battenes: 

(0 Mobi'le  batter^.  (z)  battery  useJ  'т  remote  contro!  Jevices.  (i^)  carbattery. 
(^)  car  battery  operateJ h^Jrogen  carJ.  (^) /^  battery  consisting  of  a  copper- 
negative  electroJe  anJ a  negative  electroJe  m  the  soluti'on  ofone  of  their salts. 

:4^LiJI  djLjll-л  <  II  <  а\4Г> 

.6jLt-MJI  ^jilaj  (3)  .LLaJ  jX.  ^  ^ Jjjtl-MLll  ^  jl U»  1  tl  (2)  .(JjLjXI  (1) 

J  (jljj_«JLo  (jU(^jLjcJl  (j^  (-^L«)  j  iL>  <^j  (^^Ljcj  L-jLp-jji  j  <L»  ^jLLa.)  (3)  .(j^jjj-cjl  ^LLaj  (JlAAJ  (^l  (Л)1^1_1-мЛ1  ^jLLa.)  (4) 

.L^^^^bLel  J.>'1  (JaJLx-d 

(1)  (lon  -  lithium)  Secondary  battery. 

(2)  (carbon  -  zinc)  Primary  battery. 

(3)  (car  battery)Secondary  battery. 

(4)  (hydrogen  flnel  battery)  flnel  battery. 

(5)  (Daniel  cell)  Primary  battery. 

М.П.Х-  ////.•  ^hatis  meantbp  electromoti've  force  (emf)? 

^d.^L)j.^^l  djL^ljJl  i\  u/bl7j 

It  is  the  electric  potential  diflflerence  between  the  negative  and  positive  poles  flor  any 
battery  when  the  electric  circnit  is  opened. 
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d  7n  л  L4JJL&  (-jc>^I  ‘  ‘Ls  ^  ll^  l^LmJI  ‘  ‘L. ^  II  c3>^  (_^ 

In  order  to  move  the  electrons  within  an  electric  circuit,  it  would  be  necessary  to  give 
these  electrons  energy  obtained  from  the  battery.  Measured  by  Voltmeter. 


Electromotive  force  = 


Gained  energy 


charge  quantity 


The  unit  of  emf  is: 


Joule 

Coulomb 


W 

emf  =  — 
Ч 

=  Volt 


Example  (book  p.  60):  М.Ех.  16/1  with  change  of  the  numbers: 

An  amount  of  electric  charges  (q)  has  flowed  (lOC)  through  a  battery.  The  battery 
gained  energy  (w)  of  (20J).  Calculate  the  electromotive  force  (emf)  i.e.  the  energy 
gained  by  one  Coulomb. 

/^UjYI  bl6j  :(90^  ^liSJI)  J\U 

jIil4.4  t  •> '  ■  (2C)J)  1  1 ::  д  (WO  *" * (JM>  (Ю  C)  1  i ::  д  (q)  HjuLjjjI 

.(jL>l^l  L^uuJl^  (^l  4iUaJl  j^l  )  (enif)  4jtiljJl  ft^jiJl 

Solution: 

VK  20 

emf  =  —  =  —  =  2v 
^  q  10 

^hatis  the  intemal resistance  ofa  batter^?  s(^LLaJU  iJU-ijJi  4и>^Ш1)  j  j^wLi  L> 

The  reaction  caused  by  the  media  material  (chemical  compounds)  inside  a  battery  for 
the  electrical  charges  movement. 

.(г)  J-ojJIj  6^JlM->  l1j1Jl-5c-^J1  4£jL5ci  (J->1>^  (4-uLlc;L^1  lIjLSJXI)  L>.-a)^l  SitiLa  L^uLaj  (^l  ЯЛ-С-у! 
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^  Qiiestioiis  of  chapter  f  ош*  J 

Ql:  Choose  the  correct  statement  for  the  following:  ў^>  JS3  » jiW' >»•  :la" 

1 .  The  unit  of  the  electromotive  force  (emf)  is  Volt  (V)  and  equals: 

a)^  ф  c)^  d}j 

]  C  C  J  A 

-  (b)  vl^l  y(d)  y(c)  -  (b)  y  (a);(ijL4j  oJjjUI  (emf)  ^a5LjTiSl]l  SjiloJI  sjill  ^Li 

2.  M.Ex.11/1:  The  simple  Galvano  cell  is: 

Ф  a)  Primary  battery.  b)  Secondary  battery.  c)  Fuel  battery.  d)  Rechargeable  battery. 
(d)  (c)  (Ь)  (^)  'L^  ...  i  tl  jLutiJ^l  AdJLcJI  /l.il  1_5  -2 

.4^J^i  Я^и^  (a)  ic^l^^j^l  .(j^jtiJU  ^Ubli 

3.  M.Ex.12/2  -  14/1:  A  car  battery  of  (12V)  is  consist  of  six  cells  connected  to  each  other: 

a)  All  in  series.  b)  All  in  parallel. 

c)  Three  cells  in  parallel  and  three  cells  in  series. 

d)  Two  cells  in  series  and  four  cells  in  parallel. 

з> )  ^  dlsjjjuO  (Лл-о)  (jj^U  (12Л^)  (Л>13  SjLumUI  4_jLLij  /l>il4 

^jLc.  (JbjLjj  jJljJiJl  jjLc.  LjjL.>  (-l?jLj  (c)  .(^jljjdl  ^jLc.  (b)  ^jLc.  1.,^л4л:>  (я) 

.^IjJlII  (jLc.  L,jjL;e«j>  (з.)  :(-jlj_:^l  .(^jljJLil  (^Jc.  LjM^  4_3Ljlj  ^IjJlJI  ^^Jc.  (jLlJl^  (d) 

4.  In  (Lithium  -  ion)  batteries,  the  insulation  boards  between  its  two  poles  will  carry: 

3  a)  Allow  ions  to  pass  through  it. 

b)  Allow  electrolVe  solution  to  pass  through  it. 

c)  Allow  the  ions  and  electrolyte  solution  to  pass  through  it. 

d)  Does  not  allow  any  of  the  above  to  flow. 

(c)  d^JjejiJJ  ^Lu^JI  (b)  jjjJLlj  jjLi^MJ  ^LojJl  (cl)  Ц.;1л q  (JjL»JI  cLjsjjjj  (J^aj  jtjlll  o^jI  ^.^Ujj 

.^^L^I  (jj  (^l  jjLjjjjLj  ^  (d)  .LdbL>_>^^l  tJ^Jj^tb  jjLj^bLI  ^LsjjJI 

.Ld jJjJLLj  (-ijLj^Mi  ^Lji-mJI  (a)  :(_jIjj^I 

5.  When  charging  a  car  battery,  the  amount  of: 

0  a)  Source  voltage  must  be  slighdy  greater  than  the  electromotive  force  (emf)  for  the 
battery. 

b)  Source  voltage  must  be  less  than  the  electromotive  force  (emf)  for  the  battery. 

c)  The  source  voltage  equals  (emf)  for  the  battery. 

d)  The  source  voltage  is  much  greater  than  (emf)  for  the  battery. 

I  ,  \ЛА  0|j  ^  Л.  t  Л  \  ^LjCjJI  4^U^J  j(  \  c  ~3 

j(  ^ii~t . II  (emf)  tfLulj>.^^l  4л.э1л!1  5^j.5Jl  jljL^  ^ j'  1'  ^LjjJ^  (a) 
.^jjUaJJ  (emf)  4jjLj.,i£3l  4jtiljLll  i_^l jl  I  jjL^I  ^^iJji  (b) 

(emf)  4-uLj-^^l  4_sl51jJ1  Sj-aJl  jlj-a-^  (^jL-mu  j 1  ^-uiJji  (c) 
d jil^  1  it  (emf)  4.^Lj-^.^1  4-д_э1л]1  SjiJljljiA-o  Ijii^j^l jj-^-^d,!  (d) 

.4^LLa-JJ  (emf)  4-^Lj-^^l  4_sl31jJ1  Sj-aJl ^1лд-о  j^l  j j-(-ai,l  4-^ji  (a)  il^Ijj^I 
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6.  Hydrogen  fuel  cell  converts: 

a)  Electric  energy  to  chemical  energy, 

b)  Chemical  energy  to  electrical  energy. 

c)  Light  energy  to  chemical  energy. 

d)  Electrical  energy  to  light  energy. 

^LLaJl  (b)  ^l  4.^Lj.^^^1  ^UaJl  (я)  (j^^jJ-L^Jl  “b 

.4.^Lj.^  ^l  4.^1_l«_i^1  ^LLaJl  (b)  .4.^j_^  ^LLs  (Jl  4.^Lj.^^^1  ^LLaJl  (d)  .4.^Lj.^  (Jl  11  ^LLaJl  (c) 

2:  ^hatis  a  seconJary  battery? Cjive  an  example? 

^^j-iLHi  ^ <ji <  11  Lo 

This  is  a  kind  of  electric  battery  which  can  be  recharged.  During  its  function,  the 
chemical  material  inside  it  react,  and  then  the  chemical  energy  stored  in  the  battery 
will  be  converted  into  electric  energy. 

An  example  of  this  tvpes  is: 

1)  Car  batteries.  2)  (lon  -  lithium)  batteries. 

Я^д^.?еХ1  4,uLa.«.a^I  dcLaU  L^  1 « c  «Lul^  L^.^..u)  S.^Lc|  ^^^1  «LuLj^^.^^1  . ".1  .  II  ^ди  ^ 

SjLt-MJI  4.jLLaj  (Jl^  .4.^Lj-^  ^LLs 

^hatis  the  type  ofenergy  storeJ in  a  seconJary  battery? 

SSjLcmJI  4jjLI^  (J  4jjjJeXI  4^11^1  Lo  *3(JJ) 

The  chemical  energy  stored  in  the  battery  will  be  converted  into  electric  energy, 

.4-pLjuj.^  4_э11о  (J^jX  (J-C.  4-uIjj-^  4_э11о  L^  43дЗЗеХ1  ^JLLaJI 

'f;  (20 1  $/ 1 )  xplain  by  Jiagram  the process  ofcharginga  carbattery? 

SSjLumJI  4jjLI^  4JLqx  |cu4jJ1j 


/:  ^hat proceJures  are  neeJeJ in  orJerto  maintain  the  car battery? 

SL^Iul^  djL(_JI  ^  j ' r. .  ^UjtJLI  LkjL^jl  (tjMil  c<l«ljj>VI  (_^L« 


1)  Avoid  extracting  high  current  from  the  car  battery  for  long  period  of  time,  Because 


that  will  generate  a  large  amount  of  temperature  which  damage  the  battery, 


2)  The  level  of  the  acid  solution  (electrolyte)  must  be  slighdy  higher  than  the  level  of 
the  battery  plates. 

3)  The  battery  should  not  be  left  for  long  time  without  usage  ^ecause  that  would  cause 


making  an  insulation  layer  of  sulphate  on  the  boards 

4  jlU>  <  tl  L  л  W  ^l  (JJjj  4jLc.  6jljj>  1-J3J 


.LjJL-mO  dJjjJj  4aJLej  bjLjJj  6jLt-MJl  ^jLLaj  jj-c  (JLc.  jL^ 

.(J^lfl  I  ^LL^^I  (JiyluxxA  jyfl  (J^l  LcjIj  (^yb-flljtJl  JjJljcJ,!  (JiyluxxjH  рЗ^  (jl  (-J^ 

.(jJC-2«  3I  JLcjLLcoI  j^  p-fl  dJjjio  fljLjJ  4  jl  1л  <  tl  (-1^  ^JLC.  C^^ 


I Vt  1  <^  1 1  ^^^Lc.  рл  4_fl_jlj  Oj^ 
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l_ist  four pieces  of  Jevice's  in  which  a  Jry  battery  is  useJ? 

Dry  cell  is  used  in: 

(1)  Torches.  (2)  Generating  electric  pulse  units  for  remote  controls. 

(3)  Cameras.  (4)  Electric  children's  toys. 

.(_jjj|jJI)  ^LjjJ,!  Sj.^1 
Ljj^jjJI  )  Ллл  (j.fc  je^^jJI  Sy^^l 

e 

.4^|jj.^^l  (Jl  aIJVI  t_jjtJ 

/>  ^hatare  the  properties  of h^Jro^en  fuel?  jjjj  Lilj-*  (.^tj  :7(jj) 

1)  It  does  not  eontaminate  the  environment  or  the  eonsumption  of  ordinary  fuel  whieh 
can  affect  the  human  health  because  hydrogen  is  extracted  from  water  by  oxidation, 
and  returns  to  water  again. 

2)  hydrogen  teehnology  does  not  contain  dangerous  factors.  It  safe  to  use. 

3)  It  has  a  very  high  working  effieieney.  It  directly  converts  the  ehemieal  energy  to 
electrical  one.  So  there  is  no  loss  of  energy. 

4)  It  lasts  very  long  compared  to  the  other  kinds  of  batteries. 

.(jJLjjjll  j  II  j  ^l  I  ,1J^I,^LmI  jl  LjjJj  '_lj 
.^JLjjLljjI  JJLC  4j.jl  iS^  I,IIa.>'l  .jJljujV  (jL:>3_j‘j,s4l 

o 

.dbLjllo  Л1  ^ljdl  (JLi  ^  Lij_ex. 

S:M.n.X.  1 2y/2  —  I:  ^hatare  contents  of  a) //яс/  battery.  b)  J_ithium  —  ion 
batteri^.  JS' cjbjSle  Lj /1  jl4  ^2^12з  :8(jj. 

(ja_^jljJJI  —  Ujji)  4.jLL^  (2)  T^L^I  4^15^31  (1) 

a)  Drv  batterv  consists  of: 

•  It  is  a  cell  which  is  dry  medium. 

•  It  consists  of  a  vessel  of  zine,  aets  as  a  negative  pole. 

•  There  is  a  bar  of  carbon  inside  zine  vessel  whieh  aets  as  a  positive  pole. 

•  The  earbon  bar  is  surrounded  by  eleetrolyte  paste  (made  of  ammonium  chloride,  zine 
chloride,  water,  manganese  dioxide  and  carbon  powder). 

•  The  vessel  is  elosed  with  an  insulated  lid. 

t  1  tl  L  ^  ^Lc^  ^  д  tl  7  i  Ф 

l  fjA  4_Ь>1иЬ  ® 

^ t|aj.bj.AVi  JbjjJ^  4-dLxJjj4^1  4Li-5C-C.  (jjji^l  Jj_caJ  J:a-L-5tJ  ® 

•(pj^jl^i 

.4^i_C.  Sjit-Lxv-J  (jbft^LicJi  f'Lcj  ^  ® 

(jU^iiji  t-U-C.  ^ij^j-^jLb  i-uLmUjJ  (l.i5v)  Jjt-L5tJ  4^lIajJi  (jb  ^Lj-^  ‘"Ч^  (_^i"i-^4^i  (J-^Lfl-jJi  4.5e-d-)LJlj  ® 

.4-d^L>  ^jLfl-^  SjjijlJi 
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СЬ.4 
Battery  &  Ш 


'bT^ttmun  .Поп  batterv  consists  of: 

This  battery  consists  of: 

(1)  A  solid  cover  especially  designed  to  resist  high  pressnre  and  the  heat  which 
generated  inside  the  battery. 

(2)  The  cover  contains  three  thin  layers  wrapped  in  a  spiral  way. 

These  laver  represent: 

(a)  The  positive  pole,  (Made  of  oxide  lithium  cobalt) 

(b)  Insulation,  (of  plastic  material). 

(c)  negative  pole,  (made  of  carbon). 

(3)  The  three  layers  are  sunk  in  electrol^tte  solution  (mostiy  Ether). 

.4jLc-5cJL]  (jLol  II  (j^^  (-JlbLt  (1) 

!(Jj-CJ  ^J-ДЛ  (J^-^  d  д  1  a  d  д  4-L>ljb  (— эМаЛ  (_^jjL?tJ  (2) 

(^jjIjJlII  (jlJljjS'  (j-0  ^  .(-и.>^^1  ^  д  tl  ^Э.) 

.((Jj.^1^1  (jjO  (-^LuJl  (.^ 11  |[c)|  .((-iil-u)jLJl  SjLo  (j-o)  (J^LslII  ^b) 

.(jbVl^^  (-jjJlc-VI  (З^)  (JjJbejj  ^  4jM1]1  ^lj-ДЛ  (Jj^j  (3) 


c 


Problems 


Ji 


Pl:  Calculate  the  amount  of  work  spent  on  a  moving  charge  of  (2C)  in  an  electrical 
circuit  containing  a  battery  with  electromotive  force  (emf)  (1.5v). 

4jb3ljJI  (.2^  ^  (2C)  L^ljJ.a  chUJll  (JjLjJI 

.  (1.5v)  tSjUj  (eml)  <Jbj.^l 


W  =  emf  X  q  =  l.Sx2  =  3J 


P2:  The  electromotive  force  (emf)  for  a  battery  (12v)  and  the  amount  of  work  supplied 
by  the  battery  in  order  to  move  a  charge  (q)  (120J).  Calculate  the  amount  of  moving 
charge  (q). 

^  jll^ .  11  (^JlII  (JjLmJI  jIjlU^  (12v)  ^  jlt..  ■  1  (emf)  JjlsIllII  S^^.^1  лй!^'  Ijl  :2(Jd 

.4^j.%iXl  (q)  ^ll^jIlII  jl  jj.4  Lj.n(L>  1  .(120J)  (q) 


W 


120 

~12 


lOC 
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Chapter  5: 

Ш  tnei^  and  electHcal  power 

Define  the  (electrical Power)?  ?(sjLj^i Sj^i) j  и 

Electrical  power  (P):  flhe  amount  of  energy  which  is  consumed  or  used  by  af| 


electrical  device  in  a  unit  of  tim^ "  is  given  by: 

Energy 

Power  = - 

time 

E 

P  =  - 
t 

*  Poweris  measured  in  units  (Joule/ second)  and  is  called  Watt. 

.  (t)  jjipl  Sjj>j  У  (E)  4JLL  ,yLj^^l A^pUiJ  La  jljAj  pt  :(P)  ^mLj.^^11  ^jJJI 

.jyjj!  ,_JXjS  ( t )  .SjuS-U^t! jL  A^j/udl  ^mLj..^^JI  4 II  (E)  .4SLj..^^II  ^jSJI  (P) 

Whatis  the  different  between  the  lump  with  power  of  (20watt)  and  anotherlamp  with 
power  of  (1  OOwatt)? 

t (1 00 W)  SjJlIj  ,pjtJjj>l (20  W?  SjJjj  ycJU  ^Ljjjjji  JJu  La 

Means  the  lamp  with  power  of  (20watt)  consumes  in  one  second  (Is)  is  energy  of 
(20Joule). 

While  the  lump  with  power  of  (1  OOwatt)  consumes  energy  of  (1 OOJ)  in  one  second 
(Is). 

.Sj>.ljJI  4mLiJI  у  (1 OCJ)  JJJL^ujj  ,^LjJI  ^  {,  L  { LaJjj  .^.bLLJI  j.a  (2(J)  Sj>.IjJI  ^^LlII  y  cfr!  > ! ,  L !  j  I 

Ап  electrical  device  that  consumes  energy  of  (18000J)  in  five  minutes,  what  is  the 
average  of  electrical power  consumed  by  this  deviceP 

SjL^.^1  g  Sj-aJljjJ. I  ^jSJI  Jjjca  La.B  .^JjLSj  ^  (1800()J)  L^Ltaa  j.c.tijjJ  ,^Lj.^jL^  ijjj 

Solution  / Atfirst  time  must  be  converted  from  minutes  to  seconds: 


t  =  S  min  ^  t  =  5  X  60 
Then  we  calculate  the  power: 

E  18000  180 


t  =  300s 


P  =  -  = 
t 


300 


=  60  Watt 
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*  The  electrical power  of  а  device  depends  on  the  amount  of  current  which  fiows  in 

that  device  and  the  potentiai  difference  between  the  two  ends  and  is  given  by  the 
foiiowing  reiationship:  P  =  V  X  I 

i3j-^  (J  jU^f  J-cJju  Lc  4^Lj.^^l  SjJjJ!  * 

*  Ifthe  amount  of  currentfiows  in  an  eiectric  device  (lA)  and  the  potentiai  difference 
between  ip  two  ends  is  (1 V)  then  the  consumed powerin  the  apparatus  equais  (1  \f)j, 
thatis:  1  Watt  =  lAmpere  x  1  Voit 

*  The  eiectricai power  (P)  can  be  found  bythe  foiiowing reiationships: 

P  =  I^XR 

Or  by  the  foiiowing  reiationship: 

72 

^  =  т 

Whatis  the  eiectricai power  of  a  device  depending  ofp 

fLc  jLf^JsJ  SjjJJ/  j.cfL*J 

It  is  Depending  on: 

(1)  The  amount  of  currentfiows  in  an  eiectric  device. 

(2)  The  potentiai  difference  between  two  ends.  According  to  the  foiiowing 

reiationship:  P  =  V  X  I 

py  i3j-^  (2)  aJJj  j  (1)  ц.с:ии 

P  =  Yxl 

Expiain  an  activity  for  caicuiating  the  eiectticai power.^ 

^jAJ/  t^Ljii^  dJjlS’ 

Tools: 

Eiectrical iamp  which  works  on  voitage  6V and power  2.5W,  battery  with  voitage 
6V,  Voitmeter,  Ammeter,  eiectricai  key,  connections  wires. 

Steps: 

1.  Connect  the  system  in  the  eiectricai  circuitas  in  figure. 

2.  turn  the  eiectricai  circuit  "On  "and record  the  reading  of  the  ammeter  (the  amount 
of  circuit  current). 

3.  Then  record  the  Voitmeter  reading  (the  amount  of  potentiai  difference  at  the 
ends  ofthe  iamp). 

4.  Einaiiy,  caicuiate  the  power  byappiying  the  foiiowing  reiationship:  P  =V  x  I 

.  (6\^)  quigs  y,LLj  t  (2.5^5) (6\^)  4jxJpj  ttoju ^ сГл1м1.Ш ujljjl 

(jJjLu)/  ^LzAjO  6 /Lmo!  i ji^cojJj^ 


.^^lsj/  fJ^JiJl  LoS' Sjj/jJ/  Sj.^-:>*yJ  J^-/ 


Sfi'/jS  1^5  .(Sjj/jJ/  jlaJ  j/jSmo)  jZloY/  So/jS  Jse.^.Jj  djLj^^^/  Sjj/jJ/  ^LuLo  JISj  ® 

i^JLjJ/  4-3 ЛлЛ  Ju /A  Г*  ^J-SJ/  L—umssJ  /j4->/  i  JjJ^  '4-ip^/  (3j-^ j/jS-o) j^^loJJj-SJI 

P  =  VxI 


@Newtonl  OOm  bHo/Vb  SliS  40 


СЬ*^ 

Епегйу  &  Elec.  Pwr. 


Third 


Ex.  In  the  near  by  the  diagram,  an  electrical heater  operated  by  (22dV)  resistance  of  * 
its  heating  bars  (one  of  three  bars  is  880)  Calculate: 

1)  Power  consumed  byone  of  the  bar.  2)  Current  flow  in  one  ofthe  bars. 

^220  /^ /  [л л  I SLSjlc  /^2j  1 2^  <.uLl^I)  (/iJa 

dJ^iLM)l  luLmJlXI^LJlJI  (2)  <2^^Хм)1  J^f  4^J^Lm(JI  ^J^Jf  (1)  i^Liaa  l—lml^I  (SSC^) 

t( ши1ш/ллЛ  ^  Jyj>^J)  ^У1лЛ  ^Л^Ишми}  ^лЛЛ  luLml^J  (1)  /(J^J! 

n  _  _  (220)2  _  220  X  220  _  48400 

^  ~~R~  88  88  88 

=  550И^ 

(2)  The  power  supply  can  be  calculated  in  two  ways: 

®P =lxV 
P  550 

:,I=  =  =2.SA 

V  220 

V  220 

2)1  =  -  =  —  =  2.SA 

R  88 


''P 

iJxf~ 


£ 


f^troblems 


3 


Pl:  Calculate  the  current  flows  in  an  electrical  device  of  (1 000  W)  and  operate  at  a 
voltage  of  (220  V).  j  l,,ujui jLUI :1^(1000  И)  Uj/ujL,  (220V)- 

Solution: 

P  =  IxV 

P  1000 

л/  =  -  =  ^— =  4.54Л 
V  220 

State  (List)  some  practical  applications  of  electrical powerin  our  everyday  lifeP 

LuL^  ^jLaJJ  SjuL^JLf/  ‘"i! Sj,t^7 1! 

It  is  consumed  in  our  houses,  factories,  business  shops,  hospitals,  for  the  purpose  of 
lighting,  heating,  cooling,  and  operating  devices. 

^ЛЗЛлЛў  S(^L)2Jlfl ^jJ^jJL/  LuS-mljLmlL /ў  J^LssjJ!  /LssJI^  ^1мЛ1ў  iJjLjJI  <— <-<j>  LjsL-p^'  ^  Л)1  gj/A  Г  ^JaJJ 

.d.uLjj.^^^JI  Sj.^j>YI  /алмиў  JjjJLfly 
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Ex.  ^йё  lumps  (a,b,c)  in  the  diagram  are  identical.  Show  which  one  ofthe  lamps  will 
have  more  light  (brighter).  Which  one  consumes  more  power? 

We  see  that  the  lump  (c)  is  brighter  than  the  lamps  (a  and  b).  this  is  because  of  the 
increase  in  the  number  of  battery  in  the  circuit  of  the  lump  (c)  that  is  higher  electric 
potendal  difference  in  the  lump. 

So  the  current  flow increases  in  lump  (c).  the power  which  is  converted  from  electrical 
energy  to  light  energyin  lamp  (c)  is  largest  (P  =  R^' 

Ex.  The  following  identical  lumps  (d,e,f).  Which  one  of  them  glows  moreP  Which 
one  will  convert  the  largest  powerP 

The  lump  (d)  is  the  brightest.  The  lumps  (e  and  d)  will  be  less  bright  because  of  the 
increasing  ofnumber  of  lumps  in  the  circuit 

This  will  lead  to  an  increase  of  the  equivalent  resistance  in  the  circuitand  decrease  in 
the  amount  of  currentfiow  there. 

Eump  (d)  consumes  more  power  (P  = 

Two  lumps,  the  first indicated as  (60W)  and  the  second is  indicated  (30W).  they  were 
connected in  parallel.  Both  ofthem  were  connected in  parallel  with  a  battery  of  certain 
voltage  as  in  fig.  fill  the  blanks  in  the  following  sentences  by  < ,  > ,  = : 

1-  The  resistance  of  the  firstlump .  The  resistance  ofthe  second  lump. 

2-  The  current  flow in  the  firstlump .  The  current  flow in  the  second lump. 

3-  The  brightness  ofthe  firstlump . the  brightness  of  the  second  lump. 

4-  Potential  difference  between  the  two  ends  of  the  first  lump  .  potential 

difference  between  the  two  ends  of  the  second  lump. 


1-  Eirstlump  >  Second  lump. 

2-  Eirstlump  >  Second  lump. 

3-  Eirstlump  >  Second  lump. 

4-  Eirstlump  =  Second  lump. 


w 
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ш  HecMcalencfgyaiidlwwtocalail^ 

We  сяп  cdlcuhte  the  electric  energy  by  using  f:)llcv/ing rebtionshijj: 

E  =  P  X  t 

Wherc  E  reprcsents  the  electiic  energy,  P  represcnt:  thc  '/кг^Шся!  power  for  the 
device,  t  represented  the  time. 

E  ~  P  X  t  .‘СЗМяЛ  p.a  ўиЬ^.^УЛ1  ^зИяЛ  ujLmu> 
ij^.cu  t  i ^jjj! ijLcj  P  ^ИяЛ iJJcJ  1:  .р/  < 


Example  (book  p.  68):  A  hair  dryer  with  power  (1500W)  used  for  (20  minutes) 
Calculate  the  amount  of  electric  energy  consumed  by  the  hair  dryer.^ 

iiUaJij/iUSj  (IJOOW).  ji>Li  ijjJ  (20 minutes)  ijJ. jjlJ  .  Jujvlu/ :(68о^у  uj/jSJ/)  Jiu 

Solution:  we  must  convert  the  time  from  minutes  to  seconds: 

t  =  20minutes  t  =  20  x  60  =  1200s 
E  =  Pxt  =  1500  X  1200  =  1800000/ 
л  E  =  1800  KJ 

EXAMPLE  (Воок  69):  M.Ex.11/1:  An  electric  teapot  uses  potential  difference  of 
(220V),  an  electric  current  of  (1 OA)  Jlows.  Calculate: 

1-  The  teapofs  power.  2  -  The  electric  energy  consumed  during  (20  s). 
jLu  ^ytjjY/ 1  a  lii  fj  LuluiUj  (220V)  J^^  JLj.^ i^Lj^  ^I^/ /ijUjY/ jij *  г*  Ijl Ij  :(69,j^  ljLl^/)  Jil.j 

. (20  s)  JSU.  ^StLfuJ/  iflLjj.^1  HLU/  -2  .J^y/SjuJ  -1  :uuuu.l  (lOA)  »jjJ 

1) ?  =  lxV  =  P  =  \0  x  220  =  2200Ж 

2) E  =  Pxt  =  2200  X  20  =  44000/  =  44  KJ 

An  electric  teapot  with  a  power  of  (1200W)  if  the  current  flowing  in  the  teapot  (5A) 
calculate:  (1)  The  potential  difference  between  two  ends  of  teapot. 

(2)  Electric  energy  consumed  during  (30  s). 

4лХ1ў1Л  (1)  :j/jAA  /иЗ  (SA)  Jjjjyl  J  luLujllL / jLjXJ/  ijl^ /Jp  (1200W)  /jj/jau  SjJuj  JuJU  JLjj.^ (^Luj/  Jjjj/ ^ijJi 

.  (30  s)  JiU.  ^SLgud/  ilLbJ/  (2)  .JL^/  /jj  L^  Jjju  jJ/ 

p 

(1)P  =  I  XV  ^  V  =  J 
1200 

V  =  =  2407 


(2)  We  calculate  the  energy  consumed  during  (30s): 

E  =  Pxt  =  1200  X  30  =  36000/  =  36  k] 
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^  ^nlculate  thc  cost  of  electiricUif  Jj^ 


On  what  does  the  amount  of  consumed  electrical  energy  dependP 

^  d^Ljj.^^1  ^LLsJI  iXcPixj  IjLs  ^^jLc 

Electrical  energy  depends  on  the  amount  eiectricai  power  of  device.  According  to 
reiationship: 

E  —  X  t  .*  ^yLtJI 

We  can  caicuiate  the  cost  of  eiectricity  used  by  operatinga  device  fora  certain  period 
time: 

id^LzJI  ^^yLitJI  ^yL>  ^^Ljj.^^.^I  Sj.^j>yi ^  I  Sl^Ljj.^^^JI  SlsLJ^JI  d.6  IK' c^L.ja*->  Lli^^cj 

Cost  =  E  хи.р 
E  =  P  Xt 
Cost  =  P  X  t  X  и.р 
where:  Cost  of  power,  P  eiectric power,  t  time,  u.p  is  unit price  of  unit  energy. 

tia\  e  and  dojiol  torrLCt: 

Time  (t)  is  aiways  in  seconds  (s)  in  probiem  soiving,  butin  COST probiems  mustbe 
in  hours  (h). 

.iJjLmJ,I  <JjJL>  fj  (s)  jljJJL  (t)  (jjjJ!  ujSJ  Lulj 
(h  <£LLI )j  ujSLoP^lul^  (COST)  JpL^!  illLJI  VL>  J  Uf 

M.Ex.16/1  With  change  numbers: 

If you  can  use  electric  vacuum  cleaner  for  30  minutes  consuming power  of  (1 OOOW) 
and  the price  if a  unitis  (1 00  Dinar/(kW-h).  What  the price  thatyou  should payP 

(lOOO^^t^  (.LLLi/Liij  Slhu^XI  iZul^  (30  uiiiiiitcs)  SjJ  SujJL^  iZtJ^jtjUol  ISI /^L^YI jsySjj  IjIOj 

>  ,  ,  y.f^^Dinar. 

SdjLSj  Ljj>ljJI  j-LJ,! jJi  <  (lUU  /  Sjj>IjJI  Sjj>jJI 

^  *  Kw.h 

Solution:  atfirst  we  must  convert  time  from  minutes  to  hours: 

30  1 

t  =  —  t  =  -  h 
60  2 

P  =  lOOOW  =  IkW 

1  DiTicLT 

Cost  =  P  X  t  X  и.р  =  IkW  X-  hx  100 


kW.h 


•••  Cost  =  50  Dinar 


Н.  W:  (2019/1)  An  electric  boiler  consumes  power  of  (2000Watt),  it  worked  Соц 


(dSminute),  whatis  the  costof  consumed  energyif  the  price  of  1  (kw  -  h)  is  100  dinars. 
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^  £lectiricUrf  in  ouc  houses  J 

Howcan  we  use  electricity  safely  in  our  housesP 

Гс>-/ 

Eiectric  estabiishment  suppiy  as  with  eiectncity  through  to  wires  and  the  eiectric 
aiternating  current  Hows  through  them  with  potentiai  difference  of  (220v). 

The  first  wire  has  potentiai  difference  of  (220v)  and  is  caiied  the  iive  wire. 

The  second  wire  is  caiied  the  neutrai  wire  (coid)  which  aiso  carries  current,  but  it  is 
earthed  at  the  power  station  so  its  voitage  is  not  as  higher  as  in  the  iive  wire  (L). 

uj^Luitl ^LgiJI  ujLmJu  dyi>  ^tjj.^^L  ^LLJl  Lj^^js 

.(220V) 

(jjUI)  JjLUI  UUfl^^uujtyUI  dlLUI  Uf.(jLUI) ^l  UUJI^j^j  (220V)  JjJ  JjyiUUJI 

Ш" iULc  ^jjU ijj£  ujU  UU 4uL!UI  JLmj!  ujLUx.^  jjlc  jja  (jjUj  .^ll^UJI  LijJiaL^j  jjJj  jUI 

.^lUi  m-  f! jji, 


r 


^ucthcii  ^iccuUs: 


и 


Whatis  meant  by: 

(I)  Earth  wire.  M.Ex.l7  (2)  Piug  with  fuse. 

(3)  Euse.  (4)  Disconnect  device. 

.SjjU/^U  (4)  .f^LU!  (3)  .f^LU! jj  ^LU/  (2)  (cjlfj)  .^jjU  UUJ/  (1)а  jj^/  U 

(Т)  Earthed  wire:  It  is  wire  connected  to  the  earth  used  for  the  eiectric  safety.  If  any 
fault  happens  in  the  electric  circuit  or  iive  wire  touches  the  metal  cover  of  any 
eiectric  device,  this  wiii  iead  to  a  iarge  amount  of  current  to  fiow  to  the  earth 
through  the  earthed  wire. 

This  wiii  make  the  shock  iess  dangerous. 

JtJjaj  AJLAJSj  ^aSLjU  JaJtJLLuJ  J lLLL jji  t^yajijXI  UJaU!  (f) 

( (-jyUJlj  iJtJl  dJl^/  (Ju  UJic  1^1  ^L^Ljj-i^^JI 

.d^/jj^,^/  из*  I/ 

(J)  Plug  with  fuse:  Itis  consisting  ofthe  iive  wire  (L)  and  the  neutrai  wire  (N)  and  the 
earth  wire  (E)  and  the  fuse.  Theirrole  is  as  a  safety precaution  to  avoid an  electric 
shock. 

ja  t-Ujs  igtyN (j-^  jsi  :(Plug) i<L(^LU/yJ  (jajLU!  (J) 

.f^oL^IUIj  ^jjU  UUU  i3Lj,yLj  (N)  JjLjlUI  UUJIj  (L)  ULU! 

(iSjlfj)  jUYl  JjLuJ  jajjij 
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Fuse:  It  is  made  of  metRl  wire,  so  it  has  a  certain  limit  to  resist  an  electrical  current,  if 
the  currentis  more  than  limit,  then  this  metal  wire  willhotand  melt.  Then  the  electric 
current  will  cut  off  Itis  used  to  protect  the  electric  device  by  cut  offthe  current  when 
there  is  a  current  flow more  than  a  certain  currentflow. 

■f  The  Fuse  must  be  connected in  series  with  the  live  wire  before  the  current  enter 
the  device.  (2019/1) 
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JjjjL^  V  t/  lLHjo  :(Fuse)  (з) 

jA  A  *  j  i d.^lj->  dj^jJ  jsc^jj/J  jjJJLc  J-^J/  hJji ^LjlJI  Ijjj 

.d^^LjtJI  jl^Ljj-i^^JI  lIjIjLjjJI  jj9  JLjLjj.^^^JI  Sj.^^j>*yl  ^L^j>  d г j j Ibj  iSjJljJI 

Disconnect  device  (Cut  Over  device):  Itis  an  electric  device  disconnects  the  electric 
current  automatically  in  case  the  current  flow  exceeds  that  which  was  planned. 

jrtS7 jLJ  LuLoJj  ^yLjj.^S3l ^LjiH JLjj.^jL^^ (I) 

.SjjIjJI  ja  ^ljjJl  djLjJi^j  J:2Uju^  iSjJ/jJJ jL-jdl 

M.Ex.16/3:  What  is  the  purpose  of  disconnect  device  in  the 
circuit?  How  can  be  connected  in  circuitP 

fJ:2jjj  ‘  tijiKa  d.jLjj.^^^1  SjjIjJI  S^jJI  jLjLS  ja  SjjLoJI  La  /3^1в^  ^ja 

Itis  an  electric  device  disconnects  the  electric  current  automatically in  case  the  current 
flow  exceeds  that  which  was  planned. 

Itis  connected  in  series  with  the  live  wire  before  the  current  enter  the  device. 

.SjJIjJI  ja  dLo-jJij  Jjjjjj  tSjJ/jJJ ^  л  ~ ^L>  LjLsJj  i/Ljj^^J/jLjlJ/  jL^S-j  /^^jSj 

M.Ex.16/1:  Whatis  the  purpose  of: 

(Т)  earthed  wireP  (J)  Plug  with  fuse  (з)  EuseP  (4)disconnect  deviceP 

(4)  Ti^^^LJJ/  (3)  TSj^jJ/ ^IoU  (2)  ?1е.,^1лЛ jS  ijmj/JJ/  (f)  :Ц/ллйм/ ijJjjU/  La  /E16j 

^  Elsed  for  the  electric  safety  to  avoid  the  electric  shock. 

^  Their  role  is  as  a  safety precaution  to  avoid  an  electric  shock. 
e  Itis  used  to protectthe  electric  device  bycutoff  the  current  when  there  is  a  current 
flowmore  than  a  certain  currentflow. 

^  this  disconnects  the  electric  current  automatically  in  case  the  current  flow  exceeds 
that  which  was  planned. 

.SlULjj.^^/  jLSjl^^J/ dti!  4Ш1л1/  uu/jLJlI/  ija  4ULjj.^^/  Sj^jpyl  4jLaj> 

.4JU/  LZjljUjLJI  jyo  d.^Lj.^.^1  Sj..^j>yl  4jLcu>y  ^Lj.^.^1  jL^j^l j/  SjJIj-IJ Ij Ij  f  H  j-fPcS'  jjJslsS 

.4.^LjlJI  4^Lj..^.^l  lZjIjI-xJlJI  jpo  4^Lj..^.^l  Sj..^j>Yl  djjLxIbj 

Sjj IjJJ I jL-xjLJI  jy3  j^ljLy  LyLyjijj  4JLj>  ^  LyLaJj  ^1уу^.^1 jL-xjLJI 
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^  ^уоЛпд  an  eleetric  shock  Э'  ■  ■  * 

What  do  you  mean  by  the  earthing  connection?  Whatis  the  purpose  of  itP 

rZ^  SjJIJJI  SfjhjjUJI  ^jJLcJu  (^JtS  IJLa  ijj 

The  earthing  connectis  denoted  by  (^=)  and  is  one  of  the  safety precautions  electric 
device  with  metal  covers  are  usually  earthed  to  avoid an  electric  shock  and protect  the 
device. 

^jjtXI  L^yLc  uj^  LjJ-lc  4^Ljj.^^I  Sj^SU ^Ljj^^I  jLjYI  (JjLmj  ^jo!  )jjjJLj  LJjjjj  jJjjjLiJI  4JL<^ 

.i—dhJI  Jyo  4hLjj^^XI  J-^j>yl  4jL-cj>  (jLc  d-hLjj-i^^JI  H  LuJj^  jj> jJjj 

How  can  the  earthing  connect protect  us  from  electric  shockP 

4ая^<^11  jjA  ^jhjjlSiJI  4jJLc.c  LLcc>^j  <  aj^ *U^ 

The  earth  wire  is  normally  thick,  butits  resistance  against  electricity  is  very  weak,  less 
than  the  human  's  resistance.  Therefore,  the  currentflows  in  the  wire  butit  doesn  'tflow 
in  the  human  body. 

(jJJjhl  (j  (-^L-.<jdj jLjjJ!  uj-^  uL-Jijyi iCbJitj>  SujL-c-o  j-o  (J^sL  1<и>  JLhLjj-i^.^1  dUo^L-a-o  Aj lc  lJJJjj jji  jUjlsJI  (JJLm) 

jj2-^mJI  Uj^  (jL Uj^iTiB  jL^dcJJ  jjuoyLH  (Sji^  hojL-Oj})  fC-JiJ>  luLjUj^  (SjUujoJI  hojL-aJI) 

.L^Lc-(js 

М.Ех.  13E:  How  to  avoid  electric  shockP  sijLj.^1  kijuUi  ^ 

We  can  avoid  the  electric  shock  by  using  The  earth  wire  is  normally  thick,  but  its 
resistance  against electricity is  very  weak,  less  than  the  human's  resistance.  Therefore, 
the  currentflows  in  the  wire  butit  doesn  'tflowin  the  human  body. 

(JLbI  IJj>  SjHl^  4^jjJI  4ZoyL.a-oy  Oj^  SjL-C  J-&J  JjX!  i-JJLu(JI  (JL-o-imjl  ЦУХ>  j-o  4ULj-^^l  ^-а-зц^оЛ 

4ayL.aJ  I)  (jL-uUy!  fC-jasa>  ^  l^L-uUj  (SjiJujoJl  4-oyL.a.l  I)  иЛ-тЛ  LuL-mt-U  ^L-j-i^^Jl jLuJL  lJJLJJ  V/  fc-utsa>  4-ojL.a-o  j-o 

.(Sj^jJJ! 

То  protect  yourself  from  danger  you  must  be  careful  and  follow  some  procedures, 
what  they  areP 

TfiLjj-ff^ljIsL^-c  (jA  jJaatai  L^LuJ  t-udfoj  (jJ!  Lulfiljj>J  (j^Lc  tfjj 

^  Do  not  touch  anybody  who  is  exposed  to  an  electric  shock,  expect  when  the  person  is 
isolated  from  electricity. 

^  Avoid putting any metal  body  with  hand into  the plugs  (nail  or  un  insulated  wire). 

0  Do  notleave  wires  without insulation. 

^  Avoid  to  letyour  body  connect  between  the  live  wire  and  neutral  wire  one  or  between 
the  live  wire  and  earth. 

.‘У.  I  .—  л  41—л^  Jju  У/  4 -  -  Jj  4—аУ1а 

.fiLj-i^^JI  dJo-oJ  (yLla jL-^-lh-o)  l-L^Lj  t-Jj-Lit-c-c  fO-Litj>  <— t-Lflfcj  o 

.((JjLz.  uj^-kj  ^j-ЛЛо)  4jjffZo  t-Jyi-jyl  <-Jj-j  fi^iJ-c  Ф 

•(jZ^yij  (_^Л  tJJ-uJL  (ju  j-f^s  SjJLj  t-p-Lmj  tJJj  (jJ  jfsjyL j!  JjLjLlIL  lJJ-mJLj  (_fJL  JJlJL  (ju  J.o-LtL>  г<  (jl  ll-LssJ 
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QJ:  Choose  the  correct  statement  in  the  following: 


1.  The  fuse  must  be  connected: 
a.  In  series  with  the  live  wire. 
c.  With  the  earthed  wire. 


b.  In  series  with  the  neutral  wire. 
d.  In  parallel  with  the  live  wire. 

i-jiSej  (je^^lAji)  Sji^jJI ^tJ^U  -I 

JlLJ/ ^  tjjljiJI  (d)  .^jbJ!  JL.  ^  (c)  .JjUJI  LLJI ^  Jji/I  (b)  .^/  JLJI ^  JljJI  Js.  (a) 

.^/  JLJI^  JljJI  JL  (a)  .v/^/ 

2.  (kW-h)  is  a  unit  of: 

a.  Power.  В.  Potential  difference.  c.Resistance.  O  d.  Electric  energy. 

:^LJ  ias-jj(kW-  h)  J(J^L,-  JyljjJJJI)  -2 
.^Lj.gJI  iSUJI  (d)  .-^-Ij^l  .iLtjJbl  иал  (d)  .LjUlJc)  .JL^IJjJ  (b)  .ijjLJI(a) 

3.  One  of  the  followingis  nota  unit  of  electric power: 

a.  J/s  b.  Watt.  c.  Ax  V  d.  J x s 

^jloJL!  l1)Ijl>j  td^Ldl  l1)Ijl>jJI  ^jl>I  -3 

I  XS  (d)  :jj^l  I  XS  (d)  AxV  (c)  Watt  (b)  (a) 

4.  An  electric  teapot  uses  (I200W)  if  the  current  which  fiows  in  the  teapotis  0А),  whatis 
the  voltage  which  the  system  work  on: 

a.  60  V  b.  120  V  o  c.  240  V  d.  600  V 

tjL^.JI  Цл  LgL  J.cJtj  ^jJI  ttdJjJI jljXa  Ls  (dA)  JjaJ  —jL—JI jLJ!  jl^  IJL  ( 1200 \I0  L^ljiXa  gcjtj  ^jLu,  yjjl  ~4 

240V (c)  :-jIjJI  600V (d)  240V (c)  120V (b)  60V (a) 

5.  Electrical  device  consumes  energy  (18000J)  in  five  minutes.  The  rate  of  power 
consumed  is: 

a.360Watt.  b.l80Watt.  c.30Watt.  Qd.60Watt. 

.'iaLjJJL  iajLaXI  jcL^  ajL>j  tuX!  —jljL>jSI  ^Jl>I  S 

60  Watt  (d):-JjJi  60  Watt  (d)30  Watt  (c)  180  VKatt/'Z;»;  360  Watt  (a) 

2:  Give  the  reason  of  the  following:  :^L  U  JL::2^ 

1.  The  fuse  is  connected  to  the  electrical  circuit  of  the  house  in  series  with  the  live 
wire  before  providing  the  electric  device  with  electric  energy. 

.^mLjj.^XJI  ^jlIaJLj  ^mLjj^JJI  oj^y) J—s ^1Л1  ilLLjiJI ^  gljm Цс.  d/LJ ^^Ljj^gJI  SgljJI icjaljJI  Jajjj  /lal Ij  ljl4j  (1) 
It  is  used  to  protect  the  electric  device  by  cut  off  the  current  when  there  is  a  current 
flowmore  than  a  certain  currentllow. 

SjLj  3jv^-l-l dJyL>  <11)1ллй-ЛЛ  Sji^ijJI 

.L^LsJj  ^Ljj.^^^1 jLxiJI ^I^Sj  S^jJI ^JjLJ  dJyL> jLX! jL-eJLj 
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2.  (2019/1)  Electric  device  will  be  earthed,  especially  the  ones  with  metal  covers. 


iZilJ  ijdSjf  inii/Lj  ijijjril ijbjp /3j  1 6j  ^2j  1 2j  (2) 

for  the  electric  safety  to  avoid  the  electric  shock. 

‘  ^hll  Sj.^j>yl  ^lAsdj  ^jJLj.^.^I  J H 

3.  a  bird  can  stand  on  a  live  wire  which  has  veryhigh  power  without  being  shocked. 

jiajLjjij  ujLujj  jl  ijjJ  2Lt/l  aJSLjjl  fja  aLljj  l^uj  JI jjUaJ  jSLoj  / /j  15j  (3) 

Because  the  resistance  of  the  bird  is  verylarge  at  the  point  oftouch,  and  the  resistance 
of  wire  is  very  small  that  lead  to  the  electric  current  flow  in  the  smallest  resistance 
(wire)  butnotin  bird  (large  resistance). 

idJJUjiiJI  ^l) du^^LaJtLj ^UjJ!  SjiJL^  <2Л.^.цЛ  ^iOjLouOj  ^.циоУиИ  dJ^-aJ  iJJic  fj->  ^ioyLouO  yjJ 

.(jJLLoJ!  ^jjhjJ^ 

3:  Is  the  fuse  connected  in  parallel  or  in  series  in  the  electric  circuit  of  the  required 
device  thatyou  wantitto  be  safe?  WhyP 

^ljlXj  ^4ujLa.>  ujj  lt\ll jLjjUtll ^  ^uJLj^SJI  SjjIjJI  fj  tSjljaJI  (2^  1^1  jljjJI  J^^i^  ita^LaJI  J,!  tSfjM 

The  Fuse  must  be  connected  in  series  with  the  live  wire  before  the  current  enter  the 
device.  to  protectthe  electric  device  bycutoff  the  current  when  there  is  a  currentfiow 
more  than  a  certain  currentflow. 

ul$ (j  luLuuJI jlijJI  ^LzJLj  dJyL>  d.jjLju^^l  lZjLlscuJJI jJjJ jL^j^! ^  ^ljjJI  ^jLc  ^^u^LaJI  Jaujj 

.L^LaJj  ^Lj^^^l jLuJ! ^-Loloj  SjjjJ! ^JaU  dJyL> jLll jLuJL  SjLj 

Problems  ol  Chapter  flve 

1:  The  nearby  diagram  represents  an  electric  containing  a  lump  (L),  Voltmeter  an 
/immeter.  If  the  reading  of  the  Voltmeter  is  (3V)  and  the  reading  of  the  /kmmeter  is 
(0.5A)  calculate: 

a)  The  lump  resistance.  b)  The  lump  power. 

(0,SA) ji^ifi  SaljUj  (3V) jZumJ^Jjf  Sfi/j£  ij!  uLloJ-c  /JLS  < jZ^fj  jU~UlJjUj  (jiji^j  ^juLj^ ^fj  du^ 

li  ir^ll  SjJlS  (2)  jj  tn  II  iajLaa  (1)  :i—im>I 

(1)  We  calculate  (R): 

V  3 

Н=-  =  —  =6й 
I  0.5 

(2)  Calculate  (P): 

P  =  IxV  =  O.Sx3  =  1.SW 
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2:  Two  resistance  (1800 and 900)  are  connected  to  each  otherin  parallel.  The  setis 
connected  to  a  source  with  a  potential  difference  (36V).  Calculate: 


a)  The  current  which  flows  in  each  resistance. 

b)  The  consumed powerin  each  resistance  byto  different  methods. 

Compare  between  the  two  quantities  of  consumed powerin  resistance.  What  can  you 
conclude? 

(36  V)  Ji^  Jihijj  iJjljjJI  I  (i(  iSi  1 1  ^  ijLibjjja  (90C2  ,  180C2)  jLLtjLoM  :2^ 

.ji  lii  ll‘T<l  ijiiS jJaj  ^jL&a  ij^ at^L^ZjnL I  ^jaJ!  (2)  .^jIaj  (J^  j  i^jLhllH jLuJI  (1)  :i—Mi^l 
^jJJJ  Q.a  ^lLlmhJ  IjLa  .^jLa.4  J  /  SjJ.aJI  (^Ijjj  (ju  (jjU  foJ  (3) 

=  14  =  14  =  36  К 


V  36 


180 


=  0.2A 


V  36 
/„=  —  =  —  =  0.4Л 


P^=I^x  14 
Pi  =  0.2  X  36  =  7.2  W 
P2  ~  ^2  ^  ^2 

P2  =  0.4  X  36  =  14.4Ж 


second 


method 


p^  =  /^2  X  =  (0.2)2  90 

Pi  =  0.04  X  180  =  7.2И7 
P2  =  /2^  X  P2  =  (0.4)2  X  ;l80 
P2  =  0.16  X  90  =  14.4VK 


То  compare  between  two  value  of  power: 

Pi  _  7.2  1 

К“144  ^ 


P2  =  2Pi 


3:  A  lump  has  foUowing properdes  (24W),  (21 V)-  Calculate  in  (kW-h)  the  consumed 
energy  during  a  time  period  of  (10  hours). 

(jjJ  4^JjUiUI  X^ilaJI  (kw.ll)  SLcLm/  —  JsIjjJU^L  (21v)j  (^fW)  SuJLlJI  iZjtai^^ll  (jLa^j  ^lijjia  :3(JM 

.  (lOhours)  ajljjj 

We  must  translate  (W)  to  (k  W)  by  divided  over  (1 000): 

24 


p  =  24Ж  = 


kW  =  0.024kW 


1000 

:.E  =  Pxt  =  0.024kW  x  lOh  =  0.24  (kW.  h) 

P4:  An  electric  boiler  consumes  power  of  (2k  W).  It  worked  for  (6 hours).  Whatis  the 
cost of  consumed  energyif  the price  of  1  (kW-h)  is  100 DinarsP 

(j!  lLlc.1^  IJI  SlbUaJ!  АаК La  .  (6 hours)  JjijLm  lLlm/  ajJ  (JJlm/  i  (2к\^0  ajj.J  jLL/Jm/j  (jLj.^  ji^Mi  :4(jj 

.  (1 00  Dinar)  j^ljJI  (kw.h)  (jaj 

Cost  =  E  хи.р 
Cost  =  P  X  t  X  и.р 

Dinar 


Cost  =  2  kW  X  6hx  100 


kW.h 


=  1200  Dinar 
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ELECTMCITY  AXD  MAGNETISM 


Conteiits 


б>1  Magnetic  field  of  electiic  сштет 


6-2  Magnetic  field  wbich  stnTouds  cooducniig  straigbt 
wiie  coataizis  a  cooscazit  electiic  сштеш 
6-3  Maguetic  field  cieated  by  acoustant  ekcthc  сштеог 
flows  in  a  cociducttng  circnlai  hng. 

6-4  Electromagnet 

6-5  Usages  of  ElectromagDets 

6-6  Electromagnetic  Inductkxn  and  E]ectroiiiom*e  Force 

6-7  Appiicatioas  of  ElectromBgDecic  Inducnoai 
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Explain  an  activity  showing  Oersted  experimentP 

TjjUMf jj!  J^L^J 

Tools: 

Magnetic  needle  fixed  on  tipped  holder,  Thick  wire  of  (30 
cm),  battery  voltage  1.5  V,  Wires  and  electric  key. 

Steps: 


Leave  the  electric  needle  free  to  direct alongside  the  line  of 
the  magnetic  field  of  the  earth. 

Place  the  thick  wire  over  the  magnetic  needle  so  thatit  will  be  parallel  to  its  axis. 
Connect  the  ends  of  the  thick  wire  to  the  poles  of  the  batteryand  through  an  electric 
key. 

Switch  the  key  on  for  a  while,  then  we  will  see  the  magnetic  needle  deviates  and  then 
settle  down  at  a  perpendicular  position  alongside  with  the  wire.  Once  the  current 
comes  off,  the  needle  goes  back  to  its  original position. 

Reverse  the  direction  of  the  current  tiowin  the  thick  wire  by  the  reversing  the  poles 
of  the  connected  batteryin  the  circuit.  Then  we  switch  on  the  electric  key  for  a  while. 
We  observe  that  the  magnetic  key  deviates  and  then  settles  down  in  a  perpendicular 
position  with  the  thick  wire  and  a  reverse  position  to  the  first 
case. 

Repeat  the  above  steps  by  putting  the  thick  wire  under  the 
needle  and  in  parallel position  to  the  needle. 

What  do  you  observe  in  each  stepP 


The  deviation  of  the  compass  needle  indicates  to  its  effectiveness  for  a  magnetic 
force  as  itis  a  magnetic  field.  Also  its  retum  to  its  original position  when  the  electricity 
is  off  shows  that  the  electric  current generated  this  magnetic  field. 

Conclusion: 

The  electric  current  flow  in  a  conducting  wire  generates  a  magnetic  field  around  it. 
(This  is  what  Oersted  concluded in  the  above  experiment). 
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( 1  ,Sv  4.julI^Aj  ^^lLij  (30  cui  L-*  i  l^j liILlo  (l^Jla  3^^  JLlLuiL}  JjjjlljlL^ bJLo  Sjj!  jJ^L^jJ!  Jjljjl 

^buLa  ((JiH^^  (jJybol 

*J^LJijJI  lZjIjJ^^ 

JL-LLjJ^^bjLLI  JbsX!  Jssju  Jj  /bh  •  1 1  SjJ^I  lIJj^  ® 

.^2> jj^X  Ij/j-c  Цў^  lZjljl^  4с-т  lJ>  ЬлХ  /  <£>J  V/  сЗў^  JJjJJLII  LjXLnJI  Jjtj^  ® 

^/zaX/ d^/b  i  f/  ^jJ^  bj  /*  t/  (JXLlJI  ^jJj  J^.^  ® 

cld^  /JJLI I  uS/jSsjI  bij>yljiuo  4j^jjJ ^/ZaXI  ^^XiLj  ® 

.(J^JzJ! jJjj!  .juLtit//  J/  jjju  £>j  V/  (jjJj/iJJI ^ILiJjl  jlLc  La!  .LilJbiJI 

^jJ*yl  uSlj-^jl  Jj>yiluo  /jj^j I  Cy^j-ll  сУ^  4jijJ ^ / ZaX /  ^^jXjUj  SUj-UijJI  4jJaJ  lJXJj ^L^^I  <>/^sj*/  ® 

TSjJij>  J  Jaj>y/j  IjIj3  XJ/jtXX  ^j-oS'/ju)  lILLlJI  J^Xj  ^d-c 

Lf^jj^  jl  /^uS^  (  ^juljLj  LlsLc  JLjs^  ^  /j^jjj>^  l—lLulj  4jlujuLj /jjLo  Sj.£  ftX^  L^jSu  (d-c  cJj^  ^j4  ^  ubIjo^I  CjI 
Jjj>^  ( ^juliLj /LjLX I  сШ^!  ‘-ds  cjliJi-^l jljUI  cjl  cjU  cJjj  cjliJir^l jljUI  ^L-i4  SJic  ^LuoJI  L^  ^/ 

ZcjLS  4.Jco  ‘cjlXXI 

zijjj^sZJI  J-0  ^jJjLuJ 

duj-JsjJI  (j-a  kJjiuo jj!  ^JsjiLZuo  I  /^  IJj3>j)  /luql  cLf  /jJLo  V/^t^  4Хў^>  sJjJ  LjXXbo  ^  /jj-^idj /rJ  h-^lj-^l  CJ I 

I  .(4Sj/jjJI 

(2019/1]:  Whatis  Oersted  concludedP  ^LlLlu,/  L> 

The  electric  current  flow in  a  conducting  wire  generates  a  magnetic  field  around  it 

.  Lu(ojXj /jJLo  Jlssj  4Xjj>  tjXjj  lJXLu)  ^jLu  ljLljojJ  /^ 

A  thick  wire  used  in  Oersted  concluded,  WhyP 

TijJJj  JXc  (JjLoo jj!  4jjjfej  ^  Aj  /c  lCLLlo  (jLoJtZud  l^jo 

То  a  high  electric  currentflows  has  a  high  electric  field around it affect at  the  magnetic 
needle.  .^gs^gl  S^l  Л  4. / ; .  ^  blls&a  jgj^ljLaXI  gi^jtS 

In  Oersted  experiment  the  circuitis  closed  atfor  short period  of  time. 

fdUijU  SjjIjXI  UXju  JjLu) jj!  dbjdtj  (j 

То  ensure  that  the  movement  of  the  magnetic  needle  is  due  to  the  influence  of  the 
magnetic  field.  .jLJi ^  Jjiii  ^jugsLuUi  jlj.i jjL-^jj:  i^-u  SjjVI  oj  jtXLiJ/^ 
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f  пе  eieciilc  lleWaroumi  a  еойЛисюг  ^ 
Ш^1гашм  wire  wim  a  ttlreel  eleetrlc  ИтЖ 


Explain  an  activity pianning  tiie  magnetic  fieid  for  a  direct  magnetic  current  tiowin  a 
straight  wireP 


^  4  ^  j 4 1 !  gis^X!  L%  <^7  i^iiStcj  Гз^ми  /Ijl ly  IjHy 

ТооЬ: 

Carton,  some  smaii  magnetic  compass,  a  thick  wire  eiectric  key,  eiectric  battery,  iron 
powder. 

Steps: 

•  Маке  a  hoie  in  the  middie  of  the  carton  and  the  thread  the  wire  through  the  hoie 
and  then  we  connect  the  eiectric  circuit. 

•  Sprinkle  the  iron  powder  around  the  wire.  Then  we  switch  the  eiectric  circuit 
aiiowing  the  eiectric  current  to  fiowin  the  wire. 

Then  we  gentiy  tap  in  the  carton.  What  do  observe? 

•  Repeat  the  above  steps  by  butting  the  compass  on  the  carton  instead  the  iron 
powder.  Theyfrom  a  circie,  its  centeris  the  wire. 

•  Switch  on  the  key  by  ciose  the  eiectric  circuit,  for  a  whiie  an  eiectric  currentfiows 
through  the  wire,  direction  of  the  north  poie  for  the  magnetic  needie. 

•  Revers  the  poies  of  the  battery  to  reverse  direction  of  the  current  fiow in  the  wire, 
and repeat  the  above  steps.  What  do  you  observeP 

Conciusion: 

The  iron  fiiiings  arranged  in  a  co-Centre  circies  (ciose  with  the  same  center). 

The  center  wiii  be  the  wire  and perpendicuiar  to  the  wire. 

These  circie  represent  the  magnetic  fieid  iines  around  the  wire  as  resuit  of  an 
eiectric  current  fiow in  the  wire. 

-  Represent  the  direction  of  the  magnetic  fieid  at  the  point  where  the  compass. 
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^buLo  (J^^uJLc  lIILu)  (SjiJL^^  4.j.u{l lI^ Ьл^  Sjlc  ^J^LjuJI  /^ 

.iJjUj>'  SjjjJ  (JuuoLi^  1^!ил1ў£ 

*J^LJijJI 

.Jl^uiJI  J^j>^  (j.^Lj.^.^1  SjJIjJI  Jijj..^  ^ cJyLS'  lJLuJI  jj^  ® 

lZj/^oj  ^^j^jJ!  ^/c ^s.ijj  (lJJuJI  ^Lj^^.^1  jLjJI  luLuJuJ  4.^Lj^^.^/I  SjJIjJI  (lJJLuJI  lJj->  ujUsJI  SjIjj  jLu  ® 

.^LJ!  (J^uJ! ^/sj!  Г  1л.>УЬ  iSLa  < 4.6 l.6> 

(J^uJ! ^  LcS' (lILLuJI  L^jSJo  SjJIj  (JSJjlu)  jujljJI  SjIjj  Jjj  (^s^-^I  ^ js  lZjJLuSJI  jjSj  ® 

.lULJI 

. 4.LUH. i.L> LjjJ I  SjjyLf  JL^uJI  l—lL^^sJI  ^Ij^I  L^.>S  (lJJLuJI  jyL>  ^Ljj..J'^L^  luLuJj^  SjjfuU  ^jjuoj  SjisJ SjJIjJI  (JJsj 

fJs>yLj  IjLo  (lJjLuJI (j  (^Ljj^^SII jLujJI  dLj^! ^julSjllJ 4^/A, t  f!  4jJJ ^^julSju 

*J^mJf  (jA  ^jJjLuvJ 

.jJc  (jjjLuuojj  lJJuJI  L^jS/ojS/ll  Sussjiojjljj  (JSujij  ^uLjjij  jjUsJ!  Sj/j  (jI 

.lJJuJI  (j  (^Lj.^^SjL^  luLuuuj!  (j-c  (jjoLjJlj  lJjLuJI  (/ў>’  (JuuXjLijlII  JLsJ!  J:j^.I^.>  (jLojUis^^l 

LpS  !  jbj‘ll (j  (juuJ LjjJ, I  JLjU!  (J-Lo-j  Ljjyi^yJI jj'^J  4jLojJI  uuLL^yi dLj^! 

How  can  determine  the  direction  of  the  magnetic  field 
around  the  straight  wire  in  which  a  constant  electric  current 
flows? 

d-^j-OJ  lCLLuo  (Jj->  иш1ўЛ  (ju^(JoiLtjLlf  JLjsXI  ^Lj^J  JjUjsJ  lCLSqj  u-O-S /^2 j1  2 j 

SjoJLuLO  (JLjj^jLu 

We  apply  the  right  hand principle  as  follows: 

Hold  the  wire  with  the  right  hand  so  that  the  thumb 
points  to  the  direction  of  the  electric  current,  while 
the  direction  of  the  other  fingers  bending  will  be 
toward  the  magnetic  field. 

((jLj^^SfljLjifl  oLj^J  Jl  lIljssj  (JloJI  uUSJLj  ijJJUjl  LfJuuoj  I(/j  LoSj  (joJl  uUSJ!  SjLcLS  ^IJj^JLloL  OJljJlssj  (j)SoJ 

f  i 

.(jujJjLjjLll  2IjJ,I  oL^L  ^L^yl  L—jJ ujS  LoJjj 

What  is  the  shape  of  magnetic  line  produced  around  direct  current  flowed  in  a 
conducting  wireP 

uLLLut  (/ў^  uSjjLll  (^uuJ^ UjLI I  (JLjbXI  (JSjj  Lc  /IjU^  (Jjj 

Theyform  r  circle  its  centeris  the  wire. 

.d^S JjJ!  (У^уииио  (^  <иХ1шииЛ  (/ўш>у£/11  S(-UsJio  U Isj  (J^UllJ  (^uuXj  IjjtX  I  (JLssX!  LJ^Sj  /^ 
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What  ате  the  factors  that  the  magnetic  field  which  greats  around  a  wire,  as  a  result  of 
electric  currentflow,  depends  onP 

/jLu  4^  LuLj4ub  fcuJtJLJiLC  dJLLj  с1ў^  ^jutUJI ^juuI^LljLt / (J/j^/  /^pJLc  jlcjju  ^Ji//  Ja/j^xJ/ 

^/^{УС 

Depends  on  the  following: 

1-  The  magnetic  field  increases  with  the  increase  in  the  electric  current  flow  in  the 
wire. 

2-  The  magnetic  field  increases  as  it  is  approached  to  the  wire  and  decreases  as  it  is 
taken  awayfrom  the  wire. 

3-  The  direction  of  the  magnetic  field  depends  on  the  direction  of  the  direct  electric 
currentin  the  straight  wire. 

.alLJIj  L^L^uJ/jL^/j/tjU.4  Sj/jjj  jutjJjLijil/  (J/j^l j/jLuj}  j/jj^  -1 

.lILLul/I  JX  j/jlXj^Lj  (J-^^  lIILuJ/  Ljlji£//j  /JjLL /  (J/j^/ j/jLa-o  j/jjJ  -2 

(ju/jj.^.^/ j/jjil/  j/^tJ*/  U^JizJ  (JuljJj /JjLI /  (J/j^/  d/j^/  -3 

Whatis  the  direction  of  the  electric  field  around  straight  wire  when: 

(1)  The  current  out  of  the  paper. 

(2)  The  currentin  the  paper. 

/^ULC  i^jALulJ  aUU  JbJ.!  Lc 

jjJ/  ^  (JS^/jjL^/  -2  jyJ/  (Jjj  ^/j>jL^/  -1 

(1)  The  direction  of  the  mRgnetic  field  is  ап  Rnti-clockwise  direction. 

(2)  The  direction  of  the  mRgnetic  field  will  be  clockwise  direction. 

.4^LuJ/  ljj/j.C  (j/jjJ  (JjlHlJ  (JulJ^/JjLH  (J/jeJ/  j/^~/  -1 

.4^LuJ/  L^j/j^  (j/jjJ  ^  (JulJj/JjLI/  (J/jeJ/  d/jtj/  -2 
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Figure  9 
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oleleefHe  eurrent  Uow  Ш  a  eonauetea  elreular  тш 


Explain  an  activity  pianning  a  magnetic  fieid  for  an  eiectric  direct  current  fiow  in 
circuiar  ringp 


М.л1^  LJ  ^  lUttt  iQ  ^LstXI  2j  Aj  e  fjJt 


Tools: 


Carton.  A  number  of  magnetic  compass,  a  ring  of  thick 
wire  (insuiated),  battery,  and  iron  fiiing. 

Steps: 

•  Fix  the  circuiar  thick  wire  in  the  carton  as  in  figure,  and  connect  the  eiectricai 
circuit  which  consist  of  a  ring  connected  in  series  with  a  battery. 

•  Aiiow  the  current  to  fiowfree  for  a  fewsecond in  the  wire  and put  some  compass 
at  various  iocation  from  the  center  of  the  ring.  Observe  the  deviation  in  the 
direction  of  the  magnetic  needies  of  the  compasses. 

•  Reverse  the  direction  of  the  currentin  the  ringand  repeat  the  above  procedures. 
What  wiii  we  seeP 

•  Repeat  the  activity  by  using iron  powder  and  watch  its  arrangement. 

Conclusion: 

We  conciude  from  this  activity  that  the  shape  of  the  magnetic  tieid  iines  as  a  resuit  of 
the  current  fiow in  the  conducted  a  circuiar ring,  the  iines  wiii  be  eiiiptic  in  shape  (egg 
shape)  and  this  wiii  be  more  condensed  inside  the  ringand  it  wiii  be  perpendicuiar  to 
the  piane  of  the  ring. 

•  Repeat  activity  3  by  using  a  spirai  coii  (many  rings  or  coii)  refer  to  Figure  1 1  instead 
of  a  ring,  we  see  that  the  iines  of  the  magnetic  tieid  are  simiiar,  but  they  wiii  be 
paraiiei  to  each  otherinside  the  coil 

From  this  activity  we  conclude  fhat 

•  The  shape  of  the  magnetic  tieidinside  a  coii  (spirai)  is  a  set  ofparaiiei iines  Outside 
the  coii,  the  iines  wouid  be  ciosed. 

•  The  amount  of  the  magnetic  tieid  depends  on  the  amount  of  the  current  and  the 
turns  numberin  the  iength  ceii  unit,  which  direct proportion  with  them. 
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4^IJ^j  ^LzAa  lIULu)  Jya  4AJj>  i  LuLI I  Jys  JJLc  i(^^^-a-a  *JaLjuJI  lZjIjjI  /^ 

.UjJj>  Jj-o-c)  ^Lx-^Lia  LjUlJ^ 

*JaLjdJf  iZjf^t^> 

(jJ!  ^.xjLj.^^^JI  SjJIjJI  J^jjjy  i (^^^uiJI  LaS'  (^^jJIjJI  Jj/LtJI  dJJLjJI  lUU  ® 

.^^LLjLJI ^  ^lyjJI  ^_/c  Яи^ўо^-а  ^‘LaJL>  t—oJLzj 
^aJsJ! jS/a  (ус  ^  ^lj-^  Sjlc  ^  lJJLjJI  ^  jL^!  jj-aJ  • 

.JLxsjJJ  4^-xiuULuLll  Sj.j*yl  l^LLo-sI  l-bIjj^sjI  Ju>yijj  iLZjyL^jj  Sj-c 
?Ju>ylj  ULa  адУ1с1  lZjIjJj-SJI  jj^j  4 a  I'jJI  ^  LjLxijJljLjJI  dL^!  ^j-iL^jU  • 

.Lpjjjj  J3j>^  jjjjJI  SjIjj  JLaJtjLufL  JjLJjJI  (J^-c  jjju  • 
jL^!  L^L-xijl  (j-C  (jJjLJI  (JuJ-LjLuJI  JJJ,!  J^j  A  >  jl  Jj^  Jj*yl  (J^-ZJI  4Ut  >У1а  (j-a  • 
(J.>lj  ^aj>JJj  LajSj  (J^-jJI  S  ij  Lj  L%  'L  jj^  4-L^j-a  4Л1>  (Jj-a-LxJI  (JLj-^^.^1 

.4-SJsJI  (Sj-Luja  (J-C  SbJj-a-c  jj^j  4-SJsJI 

i(^LjJI  (^^^sjl  L^  ^lZjLsJ  j!  lZjL-S-L>  SJ-c)  jj-l^-a  ‘  S  JL-aJt-Z-ui  Lj  JjL-JjJI  Jj^S  • 

^  4jlj-La  jj^  L-(ij^j  (J^yl  (J^SiJJ  4-(^L-Jua  (jujlu LjJtJI  JL-^s-ll  JjjL)>  jl  Js>yL-Lu> 

.i  sLH  (J>lj  L^  itj 

'J^LjjJf  j-a  ^ХЛЛли 

Jjjln  >  jj^J-B  i—SJJI  ^L.>  Lal  i4-jlj-La  4-ajS (и^а  JsjU  >  (j-C  ^LjlC  jjUI  <—SJJI  (J>U  (JulJ-U L-utJ I  JLuJ!  " 

.jjLjJI  (J^-JJ!  Js>y  i4  ISSa 

. 4 j ui  ( U LjJLa  (jL-lJ (judJ^ LjJtJ I  JL->JI  4u-Jd  <—SJ-aJJ (juuU LjutJI  JLdeJ!  ~ 

<--i-uiLjjU  <-Zu>  (JjLsJ!  S-l>jJ  <-ZjL-SJJI  J-Lc  (J-CJ  i<—SJJI  ^  <-uL-ui-JI jLx-L/I jl-LS-a  (Jc  (juuULjutJI  JLdsJI jlj-S-a  -LaJuU  ~ 

.La-^jt-a  LjJj-Lj 

What  is  the  shape  of  magnetie  line  produeed  around  direet  eurrent  flowed  in  a 
eondueting  ring?  т^ь  ixb.  j  -ии jLU ^^ифШ!  J4eZ/  Jaju-  jsu  u 

The  lines  will  be  elliptic  in  shape  (egg  shape)  and  this  will  be  more  condensed  inside 
the  ringand  it  will  be  perpendicular  to  the  plane  of  the  ring. 

.4-SJstJI  (jjjLu<-a  (Jc  4jJj-aC  jj^j  4-SlscJI  (J->U  ja>JjS  LxjSJ (J^-иЛ  4-j j  *  Jujfs>  (J^S  (/c  jj^  / j 

Whatis  the  shape  of  the  magnetic  field  around  the  coilP 

T(^Ljj(^jLU  4^  iuL-udJ  i  S  La  (Jj>  (judJ^ LLjLI I  (JLueXI  JjjJ^>  (J^uL  L-a 

The  shape  of  the  magnetic  field  inside  a  coil  (spiral)  is  a  set  of  parallel  lines.  Outside 
the  coil,  the  lines  would  be  closed. 

.4lS aa  Juj  A  >  jj^LB  <  S  11,1  ^LS  L-a!  i<—SJLI  (J>U  4jlj-La  4-aj 5 (u<-a  Jj  A  >  (J^S  (/c  juLjJI (judJuL-utJI  JLssJ!  Juj  A  >  jj^j  /^ 

. (J SSa  (JjSU  jj^  <—SJJI  ^l>  LjiaJ>J  (jjfjLa  jj^  <—SJJI  (JsU  LjiaJ>  4jjSi^jJIjJ  (J^S>  (Jc  (J!  ) 
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How  can  ЪеСегтте  the  direcdon  ofthe  magnedc  field  around  the  coilP 

^L^yl (jLs  ^Lj.^.^1 jL^jJ!  dlj^l  ^L^*y1  (—dJ Цў^  <— <  a^L  <  6 11,1 ‘  Sj^cLb  ^yL>  j.o  /^ 

i  •  1,!  ^LssJ!  л  ji  t!  i  ^  ift  л  t! 

The  direcdon  of  the  closed  fingers  will  determine  the  direction  of  the  electric  currents. 
The  thumb  will  have  the  direcdon  of  magnedc  field  inside  the  coil  (this  will  point 
towards  the  north  pole). 

Compare  between  the  lines  of  magnetic  field  around  a  magnetic  bar  and  around  coil 
in  which  a  direct  electric  current  flowsP 

4^  L^LmJj  ‘  ^jujuljLijLa  (^Liu  cb^  LljLI /  pL^!  Lj  L  <■  со^з 


No. 

Magnedc  bar 

Coil 

1 

Made  of  steel. 

Made  ofiron. 

.jLLaJI  -Ujudl  0-a  ^jujoj 

2 

Its  poles  do  not  reverse. 

.  4.  Z  (  Л  ^  ^ 

Its  poles  reverse  with  the  current 
direcdon. 

3 

The  magnitude  is  constant. 

.lZjuLj  '^  /■  i  3 

Its  magnitude  is  variable  with 
magnitude  ofthe  current  fiowed. 

.4Л1а  LuL/LiLil/ ^/лЛЛ jXjLu  yiJLju 

Compare  between  the  lines  ofmagnedc  fieldinside  the  coil  and  outside  itin  regard  to 
the  direction  and  quandtyp 


йЦеаУ!  lIll^  4^jL>j  i  аЦ1  d>lj  ^jutdaUjLtl  ЛЦЛ!  •Цў1л‘>  cfjlX  ffja 

Outside  coil  headingfrom  the  north  to  the  south.  Inside  coil  headingfrom  the  south 
to  the  north. 

Inside  magnet  greater  than  outside  magnet. 

.pLa-JLfl  4-J-V^I  Cyf  *—йХ11  Ц>1й  Lal  LujJiJeJI  Л1^-'Л1  j-a  4лйи  l-oJLII  ^LS' 

The  magnedc  field  can  produce  around  moving  electric  charge.  Explain  that  with 
exampleP 

ТУ1Х.а  Хлл!  Ti^)j*.La  ^ImIjj.^ 4,1л.Л  с(ў.>  ^juuIsljjLa  db^  “ЦЕЧ  d^  /1j14j 

It  would  also  possible  for  a  magnedc  field  to  be  generated  around  a  moving  charge  as 
an  electron  around  the  nucleus  of  the  atom. 


i  k/jjCLa  аШс-Л  dj^  fjuLda  bjLa  d^-^^  -/рЗ  U !  U^-^  /^ 

.4jj>  L  yj,  it^h  i  л  ^Ljt.a  U-ljJ  ^aJI  ^  SljjJI  dj^ 


N 
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н 

jjsswi  j>j  '^ШЖ 
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Eiectromainef 


Define  electromagnetP  i-Sjc 

^^piectromagnet:  is  a  temporary  magnet  which  will  disappear  when  the  electric  current 


fow  disappears  in  the  coil. 


LuLLiLii/ jUjJ!  (_JI^^j-j  (I^LuLo (J>LLxJi 

Whatis  the  Electromagnet  consisting  ofp 

Ж  (2019/1)  The  electromagnet  is  consisting  of  a  core  of  soft  iron  when  a  conducted 
insulated  wire  is  wrapped  around  it  in  two  opposite  direction  in  order  to  get  two 
magnetic  poles. 

'^JJ  JJLu^l^LslLo  (Jjj^lsLSlj  (^JJjL^  lLILlli  L-Bjuila  ^LLjJ/  iJjSj^I  l—lLs  Jya  ^Ljj.^^.^1  l A LjJLI /  l—lSJu 

.(jLulS'LjLLo  <A  ^ 

Whatis  The  amount  of  magnetic  for  anymagnet  will  depend  onP 

LtJLc.il (jiicdaLiiXI  (JL^! jlttac  .Lc.lju  IjLa  fjU  /^2j12j  tfjj 

L  The  turns  number  of  the  coil in  unit length. 

2.  The  type  of  core  material. 

3.  The  amount  of  electric  current  which  fows  in  the  coil. 

tfjU  fjjLps LJLcJLI  fjujdsLjJill  рЬя1,1 jljJa  jLcJJlj 

(_b  t.  II  ‘  jll t  lZjLoJ  Jwlc  (1) 

‘ _  ‘  II  SjLa  (2) 

.^1  j  c^LuMI  fJL^IjLJIjljJtC  (3) 

Whatis  the  use  of  ElectromagnetP 

^ fpLjtf^^JI  ^  fi  ( La  i  *  1 1  fjiC  ^yia.xJI  SjjLxJ!  I.C  /3j  1  tij  fj*i 

1-  The  electric  Bell. 

2-  The  Telephone. 

3-  Electromagnet  Relay. 

4- to  lift pieces  of  steel  or  scrap  metal. 

l—i'^LssXI  ^  ( A LjuLI / lAiJjfeJLuiJ 

’ijl-p-^l  LfV^/ 

.i  a^LJI  dt^L^-uo 
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.^Lj^lJ^Jl(^ 


WhRt  is  Electric  BellP  And  whatitis  purposeP 

St—AJLu  jMj  ^.й  L)/^ 

ElectiicBell:  is  a  well-known  device  for  alarming.  An 
electromagnet  is  used  in  operating  the  electric  bell, 
which  consists  of: 

\l\An  electromagnet  in  a  (U)  shape. 

2.  Container  made  of  soft  iron 
^^\Axial  nail  \4\Hammer  ^Metal  Gong 

.J-o  .dJLcuC  4^1  ^  d^uULllfjLj^  j-Л 

.^LLJ,/  JjuiseJ/  Jp}  4JaJ/j>  (2^  .  J\J i^jj>  ^Lj^ jjiJs/jJu} 

jjjaL  .^jJsj}  (4^  .^jjscjo 

Explain  the  work  principle  of  electromagnetP 

cfV^f  (J-C-C  4L^I  ^jfbj  /jja) 

When  the  bell  is  connected  to  electric  circuit  containing  battery  and  a  key,  when  the 
key  is  on,  the  electromagnet  will  attract  the  piece  ofsoft  iron  then  the  hammer  will 
move  towards  the  bellmakinga  sound.  Ву  then  the  electric  circuitis  “off’  (the  keyis 
open). 

As  a  consequence,  the  iron  bar  will  lose  its  magnetism.  So  the  magnet  will  lose  its 
magnetism  and piece  of  soft  iron  will  move  away  and  a  gap  will  appear  between  the 
iron  bar  and  the  magnet,  then  the  sound  will  stop.  This  procedure  will  be  repeated 
with  an  electnc  current  flow in  the  electric  bell. 

J/  (Рўлйлм  U (JSLiM  (jLc.  jLLJI  .jjjjJI  ^  cb-c.  i  dUI  J  JLjj^jLp jlj.^J  wlc  /^ 
u.U.jjd  JLjj^^I jLyifl 4U  .».111  fjjj^^LjJ!  4  и  л  »  JiLf^jia  UjJL^  4 •/..  a  ujUj>  (jLc  скалЛЗ 

.(^j.>l  ijj)  SjXJI  jLxS^ jLp  (gj-jjils  (jL^yl  Lj  » (j.>j  (J!  4SjlaXI  JjjlIS  iSjLxa  (jC  (gjjscJ,! jLa-iaXI  jLjlZjI 

Explain  the  principle  work  of  TelephoneP 

Г(  (i>lpl jL^J>  iJ.^4U  >  lijS' ^jjsj  /3jl6j  (ja 

This  is  a  wire  connection  from  a  distance  which  is  used  to  transmitand  receive  sound 
waves  between  two  people  ormore. 

Ву  speaking  into  a  receiver  the  amount  of  current  in  the  electric  circuit  will  change 
according  to  the  pulses  of pressure  and  shrinkingin  a  similar  way  to  the  frequency  of 
the  calleEs  voice  (the  same  frequency).  These  kinds  of  frequencies  are  transmitted 
through  the  cables  and  the  other  person’s  receiver.  This  will  pass  through  the 
electromagnet  which  attract  a  thin  disc  made  of  softiron  which  generate  a  frequency. 
This  willgenerate  sound  waves  in  the  air,  similar  to  the  sound  of  the  caller. 

эвЛ 


0 


(g)]S[ewtonl  OOm  bHo/Vb  SliS  i# 


СЬ-6 

Ele.  &  Май. 


Third 


V 


Oass 


^ ^  (^jIp  LliL>yJIJ  (Jl-LaJLMilj  JcjlL-jl}  ‘-LstJ  ^j-C  ^.х^1иЛ  J/ ^^Т*У1  JjLxo^  ^JL>I y-ti  /^ 

'JLxJl^ ^-^Lc-хЛ  ^  ijJJJjj  L-dsLJI  ^  f!  dJo-dyUI  Jc-C  i A IjjlI ! ^^-cJjLxxjj 

^L-LoJI J'LJlLc  ^Lj-^S'jL^  f!  (JjssLj  4t^  2  fy1  i^Lcl  l—iLssLJI  JJulS  ^Lj-i^^fl  IJjLI I  ^/c  L/c-C  ^  41а.зУ1Л  J-cLxJ 

j^j-ixoj jJ-(jjL3  lulJjlJLc  (J^-Ld  4LlJjlc  4j>j lulJj>  (Jc  jLcJtJ  441£^^->У1  i—dsL/l  4-cLc-j-id  LJjj>jJ,l  l A ILsLJ I  <  d Ic-j  £>J^^jjc  lJLc^ 


.с1ўУ1  i—dsL/l  ^cJ^lX! 


What  is  Electromagnet  Relay.^  What  it  is  purpose.f^ 

(l1i  1  З^)  SxJL^jllm/I fJ.>yLI Lj 

This  is  a  magnetic  key  used  as  a  controiiing  means  of 
switching  (on)  and  (off)  in  an  eiectric  circuit 

Its  purpose: 

1-  In  a  car  for  exampie,  the  reiay  piays  the  roie  of  controiiing  the  functioning  of  a 
iarge  eiectric  current  This  is  initiated  by  a  smaii  current  when  turning  the  carkey. 

2-  It  is  aiso  used  at  the  eiectronic  circuits  in  order  to  switch  (on)  and  (off) 
automaticaiiy. 

.4jjLj.^ i^Il£  ^lJj  (jyicLj  ic^sslJJ SIl^IS' (J-cjlLjxj  ^julLjIlLc  ^IlLc  jyc  SjLlc  (jLpjXf  /^ 

.juLfjjjLu  (J-J-fs  (jc ji-^fl jLxLJIj  ^LuuJI  LJss-c  ^Il^I  (JcstL-LiiJ  ^^^:4Lc  jdjjLfl 

.(^j^yf  L)l Jjif^  Г //  (j-c  ji-t^Jlj  .UslJ  4Ljfji^Jy1jJljL-lJI  ^L£^  (J-1l  (^  (J-c-stLj-id  o 

Whatis  usefui  of  the  Eiectromagnet  Reiay  exists  in  carP 

^ijL-uJI  (J  (J.>jXI  (j>  iLaJtJI  ijjLaJ!  La  /1j16j 

The  reiay piays  the  roie  of  controiling  the  functioning  of  a  iarge  eiectric  current.  This 
is  initiated  bya  smail  current  when  turning  the  carkey. 

^Lu  (jjjJj  (j-C jlsdJLj  ^Lj-uJI  (LJss-c  ^IlJI  (^  (J-C-StL-ud  /^ 
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Eleclroma^iic  MucHon  Ш 

Ш  аий  шисей  Electromolive  Force  Ш 

Explain  an  activity  siiows  that  Generating  eiectricity  by  using  a  magnetic  fieidP 

T^jujJaLfJLc  (JLc-itfL^L  JdLuJ 

Tools:  Permanent  magnet  (U)  shaped,  gaivanometer,  insuiated  conductive  wire. 

steps: 

•  Connect  the  two  ends  of  the  wire  to  the  two  ends  ofa  gaivanometer  and move  the 
wirein  a  paraiiei  direction  to  theiines  of  the  magnetic  fieid.  Does  the  gaivanometer 
pointer  moveP 

The  gaivanometer  pointer  wouid  not  move  because  there  is  no  change  in  the 
magnetic  fieid. 

•  Move  the  wire  in  a  verticaiiy  to  the  iines  of  the  magnetic  fieid  (up  and  down).  We 
see  that  the  pointer  of  the  gaivanometer  moves  in  two  opposite  directions  around 
the  side  of  (zero)  in  the  gaivanometer.  This  is  due  to  a  change  in  the  magnetic 
fieid. 

When  the  conductor  stops  moving,  the  pointer  does  notmove. 

We,  therefore,  conclude: 

The  instant  eiectric  current  which  isgenerated  in  the  wire  in  spite  of  the  non-existence 

ofa  batteryin  its  eiectric  current,  is  caiied  the  Induced  Current,  as  ithas  been  created 

as  a  resuit  of  magnetic  fieid. 

1 6  IK'  i  U jauLljJLa  iJ^l^^tJ/ 

i ^juuL /jJtJ /  (J/j^/  U  л  ^/j^/j  jILiJ/  jJseJjji^^/jJ^/  (jJLiJ/  ® 

.^Ai  iL/JjLI/  //j^/  ^ jtxJ  >  j>iJ^  L-t-Li^uJ /Ll0jJ / a  /С/ / (S/ssJ!  A  ^УЬ 

(jpi/j^sJlj /LcyJ / a  /^! (^^ljj^l  A  i  ((Jj-M)/^  (Jj'/  (_//)  (JLJ/  (Jj:  dlssj/j  (JLLlhJ/  (JJjj^  ® 

.(J^JhJ/  Jjj>J  ( (^.JiijLj /jjJ,  /  (_J/j>LI  (J^^iJU  (__/p  “*•  (—(.LjiJ  ■=  J  'p'D'  ^ '  //^  A  (_gjlj> 

.(J^.JiJI  -Aj>V  <  jiUA^/.aJI^I (^/jssj/  ^aJLc  J:2j>ylj  (dSjj^sJ/  (j£.  (J.^jLI  j.a.3jj  JulC.  ® 

iJ^lmiLjJ/  (ja  ^IjLluvJ 

jLujJtj  (joujjJ  d^uLj^SJ/  dJjj/j  (^  ^jlLxj  3ju>j  j>jLC  (ja  ^e^gjJ/  (_^l£.  (jJLutJI  (J  jJjfE  (jJJ/  (^^LscLfl  (j  У1  (jLj^SJ/ j/jjJ/  (jl 

.(JuuLj/jJJ,/  (J/j>LI jiJL}  (jo  lut(Jj/u  JJj  (JLlL^LI 
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.ji^jjLaJ^  i  A U  i LuL}  ^Lm)  iJ^L^jJI  /^ 

^J^LJjJI  iZj^Li'> 

./^.лЛ  A  >J  i I 1^1  (—dJJI  J^^l  ® 
lIuL^JI ^UjJ!  luLujhjI  j- ! ILj'ij *L A  1^1/  -д  (Sljj^l  A  -^/a  i  a  11,1  (/jJ^  Sjjl^j^cj  ^  ^ Ц I  ^ Л! i *  1,1  ® 

.jLlfl  J5U/I  J^y  iJ^ 

.lLjJLjJI  (/^.лЛ  A  5/JcyjL a  L^! uSjj^ju  /ji  A  ^УЬў  <  a  LLI  luj^jJLj  J^LjjlII  lZjllzj  ® 

^LseJJ  ^jjlS'Ljuo  ^Lj^Lj  UjJJ  (jJJ! yi^jjLjiJISJI j-Mjui  i—d/j:tjl  Ji->LJj  i^LJcJ!  (JL  t—dlll  (Jj>Ij  (j-0  Я^и^и!^ LJjLI I  (jL^^L  luljs^uU  • 

.Jj^ 

/J^LJlJI  (ja  ^zLZinJ 

.(JulJjLjjlII  JLssJ,!  Jjj  A  >  (j  Ljjlj4lc  l-oJXI j! (J-h ( A LjjlI /  uJjj^zj  L^ijjic  L-Jlu  ^lLLoJI  Jl^Ljj.^^^JI  SjjIjJI lLlZjsJI jLjzJI  ~ 

.(JUllLjLJjLII  (JLj^I  Lj  A  ^  ^jiju  (Jju^JJ>  ^JjlJ  L-C.^Jj}  (JL  lJjsZj  ^<l/  /j/  l1l1jSj3^L^  LuIlLj  V  “ 

Electric  current  flow  in  the  conducting  wire  moving  inside  magnetic  fieid,  aithough 
batterynot  exists  in  circieP 

(J^Ij  (t^h •/%  Lojj^  jlJ  ^j.(uJ^LljLo  (/S-Ij  (^LLjc  Лу^й/и  LoiMLc  ^ЛЛЛХ!  SjJIjJI  ^  uUZjs^  jl^  jl/jj jUdAS  Lo  /jj) 

T^jLLj  Jjj>J  i^iMC  (j^  (i  aU 

Generating  an  induced  current  in  the  ciosed  circuit  is  due  to  an  induced  potentiai 
difference  generated  atthe  two  ends  ofa  conductor  caiied induced  eiectromotive  force 
(induced  emf).  This  is  measured  in  voiP. 

,  (\^oit)  -LjlsIjlII  J  II j  ygs  lZlL^jj  lLL^j?"  i3j,^  jdp  <  jjjtJ 

What is  the  induced  eiectromagnetismP  jjUtti  ‘JuPi)  j  U  /(ja) 

is  a  phenomenon  of  generating  an  induced  voitage  through  an  eiectric  conductor 
within  a  magnetic  fieid  which  is  variabie,  or  by  a  reiative  movement  between  the 
conductor  and  the  magnetic  fieid  in  which  variation  is  in  the  magnetic  fieid  is 
happening. 


dSjL>  4/2-^)  Ijj  j  I  .juLui  ^ 


-  4ЛМ>^о  dujJjjS  JuJjj  SjJiLlb j-d  *U*v  /A/ /  •  ^t!  iZt^JI /^ 

.(jUi^LMiXI  (JLj^Ij  (J^jXI  (jJj 


Appllcatlons  of шисел  вшготаўпешт 


State  some  appiications  of  Induced  EiectromagnetismP 

T(jU(jJ^  I  lIi^JI  Mjlaj  d^i  (jhJUjS'Sl  /(jj) 

J-  Eiectric  Generator  of  aiternative  current. 

2-  The  simpie  generator  for  direct  current. 


,j.^ljLdJ  JLjJJI  ug,  (2)  ,.,.jLdljLin  JLjUtl!  (1) 
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~^^f^^Whatis  Electric  Generator  of  currentP  t^^jLud  l jJ^ u 

This  is  deGce  which  converts  the  mechanicai  or  dynamic  energy  to  eiectric  energy 
with  magnetic  fieid  avaiiabiiity. 

LtiSsJL  ^L^Lj.^  (  4л/у:сЛ  )  ^U^J/  jLJLIJ  л1ўХ1 

.^/j^YljjljLaXljiJGiojl^ ^JjL-3  (judiljbJLoJj-^^l 

^  (2019/Ъ  Whatis  consists  of  Eiectric  Generator  of  aitemative  currentP 

?LdjUjUljLjLJJ ^Lj.^^1  jJjXI  djUj^ jSjI 

1-  A  coii  of  conducted  wire,  insuiated  and  wrapped  around  an  iron  core. 

2-  Two  insuiated  metai  rings. 

3-  Two  carbon  brushes. 

4-  A  permanent  magnet  or  eiectromagnet  in  a  (U)  shape. 

1-^  (Р)  lJl3  l-b^aIa  i^LI (1)  ‘  t—jLLill ^Ljill  ■  ■^Iitj 

.  tf  lJ,.>  L.^.iuJ  ^ljj..^S^ j!  I Ll i i  j  (4)  . ( uijLjL^dl )  j^^l^JI jljijji^>3  (3)  . L 

What  happens  duringthe  rotation  ofthe  coii  between  the  magnetic  poiesP 

f^Lj.^S/1  jJj^JJ  j.(uLLjiXI  (jJjS  (j(U  (  aUI  <-иЛ^  luU 

During  the  rotation  of  the  coii  inside  the  magnetic  fieid  in  a  reguiar  way,  it  crosses  the 
magnetic  force  iines  causing  changes  in  the  magnetic  force  iines.  This  wiiigenerate  an 
induced  eiectromotive  force  (induced  emf)  ieading  to  an  induced  aiternating  eiectric 
current  fiow in  the  core  of  coiL  This  wiii  be  transferred  across  the  two  metairings  and 
the  bmshes  which  are  touching  them  to  the  extemai  eiectric  circuit  It  is  caiied  an 
aiternating  current 

LllI I  Sj-oJ!  Lj U  A  ^  fjLiJ  d-j-LijJabJtJI  Sjjj!  Lj U  4.  LlLLS  jbuia  judLUbJLi  ‘  зЦ1  (jljjj  jllc  /^ 

‘  31/1  ^  lZcZ:^  (^Lj-^S'jL^  i-uLu-udJ  ‘4jjLuuo  4LlL^-^  J^Lj-^S' 4л-ЗЬ  SjS  jJjLlU 

Two  carbon  bmshes  made  of  carbon.  Expiain  thatP 

?ujjjl^l  SjL  jpa  (^Ljj.f^^l  dJjL^! j!  jJjJ!  (J  (iZjLcL^JJ!)  uULJjuJI ISU 

Because  the  resistance  ofcarbon  decrease  with  increase  of  the  temperature. 

’Ujpjl^l  u^  Ll)Lcd:sjLll (JuZiAj  lLL/JJ  ^ljScJ/  4j^J  LlidljjJ  L^J^ (_JL)j.^^^l jLElJJ  Lf^jLUa  (JAj  (jj^l^l  Sdb  (jY/^ 

Whatis  consists  of  The  simpie  generatorfor  direct  currentP 

SJcJLdiU Ij bxJ I  jJj.a  LdlJj^a  La  Ul7j 

The  direct  current  generator  consisP  of  the  same  parts  as  in  the  generator  of 
aiternating  current  The  difference  is  that  the  use  of  the  two  haives  of  the  metai  ringis 
eiectricaiiy  isoiated  from  each  other,  and  theyjoin  the  two  ends  of  the  core  coii,  which 
is  caiied  the  exchanger.  Then  its  contains: 

1-  A  coii  of  conducted  wire,  insuiated  and  wrapped  around  an  iron  core. 

2-  the  exchanger. 

3-  Two  carbon  brushes. 

4-  A  permanent  magnet  or  eiectromagnet  in  a  (U)  shape. 
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/■д  >  ^  ^  (^jUlAI^JI  l^^LlzI,I jLuiJI  uJjJ  h  л  *  fijj>*yl  у.^Ллс1 1 jLjifl  tjJj^  (-uSjL  /^ 

.^LLJI  JbJiscJI  (jj)  t-uis  (Jj->'  L-3j  6  U  (Jjjju)  lJJ-uj  jy}  i  aU  (1)  '.(J^  4jbj^j  iJjLJ,! 

.( lZjL^j^jlJI )  (jj^l^l  (j-c  jLjLcj-3  (3)  . L-c^ »J  (jc  jJifjJ-xj}  4yJJ-»-<}  ( /jLy}  )  4Л1>  (2) 

.  U L-Sj-^  (^Ljj-i^ j!  (^jLj  LijL}  (4) 

What  is  Electric  motor.^  Whatitis  principie  work.^ 

(1j16j)  fj-Luil jjt  Laj  ?i_JLjytll  ijJjSell jJi 

This  is  a  machine  which  converts  eiectricai  energy  to  mechanicai  energy  with  the 
existence  of  a  magnetic  fieid. 

The  electnc  motor  depends  on  the  principle  of: 

The  magnetic  force  in  the  wire  in  which  the  direct  eiectric  current  fiows. 


.j^JLio  (jutdib LjlJL}  /Lj^  Jjj>jj  4-lS/LS^  JsLIj  31  ^Ll^JI  3jJtjjL^j>  J-Л  /^ 


.  (JuuLj LjJE}  /L:^  (J  jj-jjjj}  (JiLj-^jLy  4у£  LyL-udj  lJJLu)  J  SjJjJI  Sj-oJ!  (/iLj-^^l  ijjyscjl  (jLc-C  Ij-y} 

State  some  eiectric  devices  depend  on  Eiectric  motorP 

Lpj  ув  j-Lc 

1-  The  eiectric  vacuum  cieaner.  2-  eiectric  driii.  3-  mixers.  4-  fans. 

4->jjJI  i(_JLj-i^^l  JsyLdeJI  i(_JLj_y^.Sfl  luL-cIII  id-dLj-i^^l  d-ud^l  Sj-y>Yl  jj}  j.jJ-»JI  JdLjd  (J  (_JLj-i^^l  LfJ^j^J!  /^ 

.Lajj-cj  ^dLj-^SJI 

List  the  contains  of  Eiectric  motorsP 

?(^Lj,^^l  dJy^!  ljLj-^jSjI 

•  The  core  of  the  motor:  This  is  made  of  a  coii  ofisoiated  copper  wire  contained  a 
piece  of  iron. 

•  A  permanent  strong  magnet  where  the  coii  is  piaced  between  its  two  poies. 

•  Exchanger:  This  is  the  two  haives  of  a  metai  ring  isoiated  eiectricaiiy  and  they  are 
connected  to  the  ends  of  the  wire  ofthe  rotated  core  coil 

•  Two  brushes  of  carbon  touching  the  two  haives  of  the  exchanger  and  they 
connected  to  the  two  poies  of  eiectric  direct  current. 

.'SLdljJl  ^)Jl>YI  j-c  (_JLj-^^SII  (jJy>XI  jjSju  /^  • 

.^LLJI  jjjseJ!  jj}  (-yJLd  3jj>  l-SjJJL}  /jjjt-o  (J-yyj-o  (ju/Lssj  lILLu)  j-o  (  6 Lo  j-c.  J>jLj-c.  SIjJ  (1)  • 

.( (-ZjL-os^jJI )  jj-jLSJ!  j-0  jL-LJj-3  (2)  • 

.d-yJsS  jb  (—oJJI ^jbjj  U (jS-dd  (SjA  (JoJIj  jad-LLj-i-o  (3)  • 

.L-o-yd^-*J  j-C  jEdjJ-я-о  4-уАл-о  ( /dL-j-o  )  4-SJ>  Ij-oJl-ulII jLxiILj  (J-ojU  (AJjssJL  jS  /j7  (4)  • 

.Lo-yduU  j-C  jijJjj-x-o  jijJJd-x-o  jEiSJL>  ((-ujLjjJI jLjjJLj  (J-o-xd  (jJj->JI  jS  IdJ  Lo! 

What  the  purpose  of  the  Exchanger  existin  Eiectric  motorP 

Silgdl d  ^JiaJtSI  Sjjldl  La  /(^2jl2j 

То  opposite  the  poies  of  the  eiectric  current  and  provide  the  motor  with  the  direct 
current  to  make  The  coii  continue  rotatingin  one  direction. 

(-Jyssj!  SljJ  jljjd  d-ijlj-ojLJol  (/c  JssLstj  J->lj  ^Lj^Lj  (jyb-jJjLjJu  (djjssjl  J jjfJ  (-yj L-LlI I j LjJJI  d-yJsS  (/c  (J-^^ 

.jj>lj  (yL-^Lj 
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Q-l  Choose  the  correct  statement  for  the  following: 


4 ff  S jLjl/I jZ>I  :lo^ 

1)  Induced  electro  motive  force  (emf)  is  generated  as  a  result  of  changing  in: 

a)  Electric  field.  ^^Magnetic  field.  c)  Electric  potential  difference.  d)  Mechanical  force. 

.^juJsLljLI/  iJL^!  (Ъ)  JissJU  (З.)  fjji  jJjju  (cinf)  41ZssJU  SjjoJI /1s16j  -1 

.^juuisLuiLI  JLP.!  (b):.^J^I  .4g(uKJ.I  SjjJI  (d)  .JLj.g3l  jl^!  Jg  (c) 

2)  The  induced  electric  currentin  a  wire  coil  circuit  increases  if: 

a)  The  magnetis  moved  slowlyinside  the  coil. 

&  b)  The  magnetis  moved  faster  inside  the  coil. 

c)  The  magnetis  fixed  in  the  coil. 

d)  The  coil is  pulled  slowly  away  from  the  magnet 

.Vj/  ‘  d E  SjJIj  ^  tjJjJill  lZxIs^! jLjJI jIj-Za  jIjJ-j  lZjUj  -2 
‘  dj/ (Jj>Ij  4£j..i4U  j^iULLbjtJI  lJjSsJ  (Ъ)  ^  Lii  ^j^iLjLLLuLll  lJjSSJ  (и) 

LuLI  1  ^  ^l)  <—4Jjl  l-jlScjj  (d)  ‘  d  1л11  bS'Lu)  jjljlLLuLII  OjSj  (c) 

.t—oJJI  (/>0  4£j..mJ  jjliLLuLII  lJjL^  (Ъ)  IluIjl^I 

3)  An  alternating  current generator  can  be  transferred  to  a  direct  current generator.  This  is 
can  be  done  by  lifting  the  two  slippery  rings  away  and  connecting  the  two  ends  of  the  coil 
to  the: 

Ф  a)  Exchanger.  b)  Electric  lamp.  c)  Thick  wire.  d)  Voltmeter. 

ii '  4  m  Jsj jj  .  4Zs  ipp!  i/sJis.  ^jj  lLUsj  /  jLlxIJ  jgs  dLjLixJI jLLLI  jgs  -3 

.dsLus  (з)  :jjl^^sLI  (d)  Ijj  / s  (jil ij  (c)  ^Ljlsj  (Ъ)  .dsLj  (з) 

4)  (2019/\)  The  electric generator  converts  the  mechanical  energy  to: 

a)  Chemical  energy.  06;  Electric  епегзу  c)  Magnetic  energy.  d)  Lightening  energy. 

:4Jlb  dl  4gLjlXJ.I  4bULI  djssj  JLj.g3l  gjU  -4 
.^LLj^S' (Ъ)  :i^ljJI  .JUjLs  (d)  .4jjjit.l.is  (c)  .4LLj.g' (Ъ)  .4jjLjjS' (з) 

5)  Electric  motor  converts  the  electric  energy  to: 

0  a)  Mechanical  energy.  b)  Chemical  energy.  c)  Magnetic  energy.  d)  Light  energy. 

dsLbJ!  (JjjLSLj  lJusJI  Jcjlj  -d 

.4jKj ilSL.a  (з)  :ljIj.jsJI  .4jj^-L  (d)  4j  ...  lUI : i л  (c)  .4jjIj sj^ (Ъ)  .4jKj ilSL.a  (з) 

6)  Which  one  ofthe  following  do  notincrease  the  electromagnetic  force  for  the  coil: 

0  a)  Enteringa  copper  bar  inside  the  coil  space. 

b)  Entenngan  iron  barinside  the  coil  space. 

c)  Increase  the  number  of  wrappingin  the  coils  perlength  unit. 

d)  Increasing  the  amount  of  current  flow in  the  coU. 

зЦ  ^jJiLibbuiXI  Sj-3  JlJl  У  SbJbifl  (JjoIjllJI IjIS^  -6 

.i—aJJI  i-3jL>  (Jl>Ij  JlJl>  (jLu)  JLsjI  (Ъ)  .i  alH  i-3jl>  (JlS-Ij  (j^btJ  (jLu  JLsjl  (и) 

‘  tilfl  ^  LuL44LLlljbjJljlj.au  SjLj  (d)  .(/jlaJI  Sjl>jJ  ‘  зЦ1  luLoJ  jj£  SjLj  (c) 


.uaJJI  l.3jl>  (Jl>Ij  jdL^  (JLu  (JL>jI  (и)  IluIjl^I 
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*  ^)  'lnsuhte^  conducted  wire  is  wrapped  around  soft  iron  nail.  The  two  ends  of  the  wire 
are  connected  to  a  battery  with  a  proper  voltage.  Which  one  of  the  following  statements 
is  not  true  for  this  case: 

a)  The  nail  will  be  a  permanent  magnet. 

b)  One  end  of  the  nail  will  be  a  north  pole  and  the  other  a  south  pole. 

c)  The  nail generators  magnetism  around  it 

d)  The  magnetic  field  of  the  nail  will  disappear  after  a  period  of  time  when  the  current 
is  cut  off 

^  LltljLutJI  ^  ^lt^/i  (jJJLt^nJI  lLILm)  i—aJ  -7 

.VLsJ! 

.Ly^lj  L-t^ijJs LJjLc  UJ^  ^LJaJI  iJjiJ-^l  LjJLo  (cl) 

.  L^yjj>  LjJ2-Byj>yiy  L^L-c-Ji)  I/ L*  ^ ^  wi I  ijj>l  (Jj) 

.dJjj>  Jo-jj^JI ^  L^-JidJa LjjLo  ^Lse-a^Lc-JuJI  ijJ^j  (c) 

.^LuiJI  ^LLa-ojl  d-di^  SjL3  iJ-zJ jLc-ui-cJJ ^_0\-iLjJs LJjLI I  (-L^Jd  (^) 

.Lj-cjIj  L-LijJj LjJLc  (Оў^  ^LJaJI  iJji-L^I  ^_j-c  iLil i i л  (ц) 

8)  The  moving  electric  charges  generate: 

a)  An  electric  field  only. 

b)  Only  a  magnetic  field. 

O  e)  An  electric  and  a  magnetic  field. 

ijJ^f  dSJsUj!  4^Lj-i^SJI  l1)LJ-::c-JlJI /^2 J  12^  -S 

.(^Ai  iLsL-lJLc  (_JLst-c^  (_JLss-c  (c)  .Js-oS  ^jy-iijJs  L-uLc  (_JLss-c  (b)  .Js-oS  i_jLse-c  (cl) 

.(_0\aijtsL-iz-c  (_JLss-c^  ^L-j^S (_JLss-c  (c)  .'(_»/^^t// 

fn  which  waydoes  the  electromagnet  differ  from  a  permanent  magnetP 

A  ?^_^ljJljy(uJslJjUI(j^(^Lj/^^l(j-<*jJ^LiiJljj.cdbiLj/lAllj:2ija) 


No. 

Magnetic  bar 

Coil 

1 

Made  of  steel. 

.32^.0,  f!  (^j-c 

Made  ofiron. 

.^UiJI  iJjt-LssJI  (jjO  чг^2 

2 

Its  poles  do  not  reverse. 

.  ^  i  {  i  ^  (_^y(L^^  2 

Its  poles  reverse  with  the  current 
direction. 

.  ^L-XJLjJ^S 

3 

The  magnitude  is  constant. 

.lZj-jLj  ^lt-Lo-c 

Its  magnitude  is  variable  with 
magnitude  ofthe  current  flowed. 

.cLo-Jc  luLs(U-JI ^Lu2l ^ ! t-LJ-c ^jJLjLjlj 
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In  the  nearby  diagram,  a  magnetic  bar  is  movinginside  tiie  * 

coil  spaceP  a.  Why  does  tiie  electric  current  flow  in  the  milli-ammeter  which  is 
connected  between  the  two  ends  of  the  coilP 

b.  Whatis  the  source  ofthe  electric  energy  generated  in  the  circuitP 

d  jtn  L4  ( 1)  л  a Ia  Mij t* LiJL4  /^Lm>  gjAu  jt^LstX!  'S/j^ 

9^ljJI  /J  ajJyLLI  ^jjLj.^^1  ^UaJI jJLf^j  Lj  (2)  ft  alll  JjJ^  jJ  J^jjjX! 

(1)  Generatingan  induced  currentin  the  closed  circuitis  due  to  an  induced  potential 
difference  generated  at  the  two  ends  of  a  conductor  called  induced  electromotive 
force  (induced  emf).  This  is  measured  in  volts. 

.  (Volt)  Sjj>jj  /jmLojj  LjjLjgJI  4jL3ljJt  XjjJL  /JmjjX! /JjXs  <  ^i7>a  jJg  ujJLmJ  (1) 

(2)  The  source  of  the  induced  electromotive  between  two  points  of  circle  as  result  of 
external  work  to  overcome  the  stomach  force  for  magnetic  motion. 

LuLI /  dJ^jjtX/  Sj-aJ/  l—JjLlJJ iJ-L2uplj^l jgb  Sjj/jJ/  ^  SjJjjill  S  ^IG  Hj.  ^2) 

Draw  a  diagram  illustrating  the  lines  of  the  magnetic  force  for  a  magnetic  field 
produced  by  electric  direct  current  flow  in: 

L  A  straight  conductor  wire,  2.  A  ring  conductor  wire,  3.  A  wire  coil  in  a  spiral  shape. 

i^LuMdl  JX  ^LJ  ^Aijt>LiJL^  Luil I 

qjJ^^  i^J^  (3)  d^JL>  (2)  ^  7  /ц 


Explain  (with  giving  reasons)  in  which  of  the  following  two  cases  a  straight  conducted 
wire  with  an  electric  current  flow  will  be  affected  by  a  magnetic  force  when  placed 
inside  a  regular  magnetic  field: 

L  The  length  of  perpendicular  wire  to  the  magnetic  field  lines. 

2.  The  length  of  perpendicular  wire  parallel  to  the  magnetic  field  lines. 

Sj£  jLg  ^LmlU  fajatMt,  JImj _jjLu  /jglljtXI  /jjA  J  (  ujUmvJ! jXS  ^ 

./ju!  ttiLiiX /  fJptX!  U  >.  j£  Lj^m£  ЛмЛ  иХўХ^  LXj  (1)  (t>LLiL,  Jijta  J^lj  JlL^  Aj  Mfit*LiJL, 

.f^u£»LiMI  JLdl  MjX^  (^ljM,  ЛмЛ  Jjb  alS'IJI  (2) 

(1)  it  is  effected  by  magnetic  force  when  it  is  putting  perpendicular  inside  regular 
magnetic  field. 

(2)  Do  not  effect  with  any  magnetic  force.  (the  reason  is  not  any  deformation  in  the 
magnetic  field). 

jJjSJiS  ^judJsLuil/  (J/j^/  U  -k.  bj-2fJ  umlJLmJ  )  .^eJsjJio  ^juljJs/JjL}  ^Lstj}  (J>Ij  LjJj-c-M  djLMbj  JmLc  LjiJLo  SjJj  jSLu  (1) 

.(  dhssjo  duLS/j 

. ((_0\Ai  i A LjjlI /  (_JLssXI  (sjmSJ) 'J  luJmmJI)  .dj.Mi  (I^/muLo  sjs  ^Lj  lIXLwJ I_jS Isj  V  (2) 
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*  magne^  field  of  a  coil  with  electric  direct  current  field  increases  when  a  piece  of 

iron  is  placed  inside  it  Give  your  reasons. 

fJJl^  J  fjj  4 ^  4^  l^LmJj  i  a  И  fjujgsLiiLl/ j/pJ  .dfjj/ 

Because  the  magnetic  flux  increases  through  the  iron. 

.iJji^ssJI  A  ^  ^yL>  ^_pu((jJs LuLI I  o  H  SjI^  l—(JLu4*J 

Whatare  the  basic  components  of: 

a)  An  electric  generator. 

b)  An  electric  motor. 

Jipd!  (b)  (jj14j/^2j12j)  .JLj.^1  jJjU/  (a)  uLjSU/  U  :7j. 

▲  Electric  generator  consist  of: 

1-  A  coil  of  conducted  wire,  insulated  and  wrapped  around  an  iron  core. 

2-  Two  insulated  metal  rings  or  exchanger. 

3-  Two  carbon  brushes. 

4-  A  permanent  magnet  or  electromagnet  in  a  (U)  shape. 

(2)  .^И^Х!  jjJusJ/  l—lIb  (Jjj>  i—BjsiLj  (JJJLu)  jyj  ‘  3  U  /  //  ljjLlzII jljjdl  <—aJLu  (в) 

/LiLuLa  (4)  .( l1iLcj>uJI )  (Jj^l^l  jjuS  (jLL/vj^  (3)  ./jLp}  j!  <  jjijJjJuL}  (jijLJJiJuL}  (ji  iS !> 

.  U  ^JU> 

Electiic  motor  consEt  of: 

•  The  core  of  the  motor:  This  is  made  of  a  coil  of  isolated  copper  wire  contained  a 
piece  of  iron. 

•  A  permanent  strong  magnet  where  the  coil  is  placed  between  its  two  poles. 

•  Exchanger:  This  is  the  two  halves  of  a  metal  ring  isolated  electrically  and  they  are 
connected  to  the  ends  of  the  wire  ofthe  rotated  core  coil. 

•  Two  brushes  of  carbon  touching  the  two  halves  of  the  exchanger  and  they 
connected  to  the  two  poles  of  electric  direct  current. 

:4^LJI  (iljj>Yl (ju  (/Lj^^SJ/  il/usjl  jj^Jb  /^  • 

.^LLJI  JjJusJI  (ju  l-Jb  (Jj>  <-Bj-aJ<3  (JjJuLu  (J^ju  (JlmLusJ  JJJj*)  (ja  <  aU  (j£.  ^Lj-£  tjjj-xj!  S/jJ  (1)  • 

.( luLousjLI/ )  (jj^l^/  (ja  0LjJJjJ(2)  • 

.4 j  <L  J  (ju  i  dlH ^jsju  U L.3j->  (J^-jiJ  (jj-3  (_gsJlu  (j4<  /LdjiuLa  (3)  • 

. Lg.^  »  >  (j£  (jiZJjJuLa  d^BJuLa  ( (JjLyo  )  4Л1>  (уз-^^ии  tjuJUiJl jLUlHu  (JoulJ  djssjl  /j7  (3/)  • 

.La-j^-OiULJ  (jc  (jiZJjJuLa  (jiZJuJuLa  (jjZaJL>  tLujLizlljlujJlu  (JoulJ  J/ssJI  jl^  luj  La! 

What  are  the  principles  of  the  functioning  of  each  of  the  following: 
a)  An  electric  motor.  b)  An  electric  generator. 

.j/jj.^/JjX/  (b)  (ul3j  hl6j)  .j/jj.^/ Jjjj/  (a)  1(0^  (J^  (J-c^  Ij^  U  :8fjii 

a)  The  electric  motor  depends  on  the  principle  of: 

The  magnetic  force  in  the  wire  in  which  the  direct  electric  current  flows. 
b)  The  electiic  generator  depends  on  the  principle  of: 

Induced  Electromagnetism. 

.(jULJuluuLa  3L>-a  (J  j-au-uua  (_JLj.^jL^  4^  luL-uUj  (JJJLu  (j  SjujJ!  Sj^JI  .'(/luj^.^/  (j/ssJ!  (J-a-C  Ij-ya  (ci  /^ 

.(—dJLa  (j  4lZss-a  4lluj.^  4ulB/j  SjS  JijjT  j  (jujJsljuLaJj-(^^l  IjstJI  /jua  (jc  (Ь 
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Whatis  the  difference  between  the  aiternating  current  generator  and  a  direct  current 
generator  respect  to: 

a)  The  consisting parts. 

b)  The  output  current  from  them. 

Ij  Ljl/ !  jJj-a  (^JjJJ!  U  -.9^ 

(Ijitij)  fja  ^Li// jLpJI  (b)  (1j14j)  .L^  cJI  (r) 

a)  The  difference  is  that  the  two  rinss  use  in  aiternating  generator.  Butin  direct  current 
generator  use  of  the  two  haives  of  the  metai ringis  eiectricaiiy isoiated  from  each  other, 
and  they  join  the  two  ends  of  the  core  coii,  which  is  caiied  the  exchanger. 

b)  Aiternating  current  generator:  it  has  variabie  amountand  direction  of  current. 

Direct  current  generator:  ithas  constant  direction  and  variabie  amount  of  current. 

jL^!  jJ^.a  ^  d ^ LcJJj  .lujLlzII  jJjX!  (jLlljJjlc  (jLiaJj^  ^Jj^JLLaJ  (З. 

.(JjLJ,!  ( 4.uj^L^I  SjJIjJL  i.  a  Lll  (JjU  Lc^gJ^*4  jx  LuLj..^^  j(LJjjjL^j..cJu.iJI 

.dLsLjYljjljjJI jiSLic  djLu  ii^jLuJ!  jJjJ!  (b 

.jlj^XI juLicj  aL^Yl  lZjuLj  ^Lu  /  Aj  ( fljUjJI  jJj-A 

‘isjJS  j6^ 

CJ\^\^  j^<3\..dui\ 

0“"^  b\s-JV\)  b\s-JV\  S\j3  Jc’  Jc’  ^^\  Ci>\>jyJui  ^JkA 
@Newtonl00m  :b\s-4»V\i  ^\2l-\  S\s3  Jc  ojjiA  ^j))L\  ^ 

140  130  V  ХчО^  0\*:>-\^ 

.\^jX-a»  80  J2»  *il  A^\j^  Cj\^jA 


@Newtonl00m  bllu/Vb  CXuslsJ»  >»1 


ho 


Third  /1Ш  Class 


СЬ-6 

-  Ele.  &  май. 


@Newtonl  OOm  bHo/Vb  ;х«л1звЛ  л\ ^^»^\  SliS  i# 


CimPTER 

SEYCn 


iice.  TRHni 


ELECTRIC:  TRANSFORMER 


CoBtents 

Iniroducaon 

I 

7-1  Inducod  сшгеш  ^ 

7-2  Electik  Traiisfomier  аш1  ir4  P 

7-3  Loses  of  роггег  of  Electiic  Transfoimer 


СЬ.7 

Induced  current 


Third 


Oass 


^hapier  7»  £lMrie  y^eaasfomeea 


t 


r 


Induced  current 


:p 


Explain  an  activity  to  generating  induced  currentin  a  coiiP 

^  dJyL>  JlLfCcj  JdLmJ 

Tools: 

Coii in  a  hoiiow  cyiinder  shape  (A  coii is  an  insuiated  wire  containing  severai  turns), 

A  ring  -shaped  coii,  eiectric  iamp  operating  with  a  proper  voitage,  a  source  of 
aiternative  voitage  and  softiron  bar  with  a  suitabie  iength. 

Steps: 

•  Piace  a  soft  iron  bar  inside  the  cyiindncai  coil 

•  Connect  the  source  of  aiternative  voitage  and  the  key  in  series  between  the  two  ends 
of  the  cyiindricai  coii.  (This  circuitis  caiied  a  primary  coii  circuit). 

•  Connect  the  eiectric  iamp  to  the  ring  coii  (caiied  the  secondary  coii). 

•  Ciose  the  primary  coii  circuit  (cyiindricai  coii).  we  see  the  iamp  which  is  connected  to 
the  secondary  coii  is  giowing. 

We  conclude  ffom  this  activity  the  foUowing: 

An  induced  current  generates  in  the  secondary  coii  as  a  resuit  of  variation  in  the 
magnetic  fieid  iines  in  the  unit  time  generated  in  the  primary  coii,  which  was  caused 
byan  aiternative  current  fiow  inside  it 

i  d-^LLZl/  6  If  ^  f  >■  t  a  la  i  6  /a  id^l^JuLJI 

./-uLMd  ^Ш,/  JjJj^J/  i^/juLa 

iJaLJi-(JI  iZjl^Js> 

.j^/j^l  (J^ZiJl  /^S'  i/jJLuiJ  JjjJj  ^/Joj)  lXjJL>  /jJs^yl  (—dlll  Jj>Ij  ® 

6JlA  i^Juis)  i_^/jJ:2^yi  ‘  аЦ1  (jJ  J/jjJ/  Jc  dj^/jjJ/  4jjJjjiJl jJL(U2j3  J^djd  ® 

/ Ли*У1  i _ dJJ/  Sjj/lXj  SjjhjJ/ 

.((^^/jJ/  i—dlllj  uuilll  /^ХА  (^lX^J  (^SJssJ/  ‘  ti/j/t  JiLj.^^Jl  ^ / ‘ ('^jl  J^jj  ® 

.(S^/jJ/  i  аЦ/ ^  Ja^jjJ/ ^/i.(c^il Joj^yL  i  (ijj /jJ^^yl  t  a  /j/)  (_Ji /jSj  У1  t  аЦ/  Sjj/j  (jJiJ  ® 

iJDLJjJI  ^lLlj^j 

ijLojJI  SlX.>^  (^udJa/xJtJI  (J/jsJ/  Ja^  A  >  ^^iSjJ  4jsjJJ  (^^/JJ/  t  a  /jl  ^  и1сл>-а  jLj 

.4^  LU^/jLZi/ ^/jjJ/  Lu/jua/j/  d-jJ-uv  (^lJI^  /i-Lij  V/  i—dJil  lXJjJX/ 

tWhat  is  Eiectric  transformersP  What  is  consist  oE  TdjLj.^1  djMi  j)  /^  /od 

Eiectric  transformers:  It  is  a  device  which  operates  to  rise  or  reduce  the  aiternative 
voitage  (changing  the  amount  of  aiternating  voitage)  and  the  current  decrease  or 
increase. 

Consists  of:  Two  coiis  made  from  insuiated  copper  wires  wrapped  around  a  ciosed 
core  of  soft  iron. 

.j/j^jlj/xJl  (J-d^  .  / >  ^ A  d  A  j!  duj/XjJ,/  d-^juJ/ (/oJtJj/^  jdi^ljj,^^.^/  SlI^JbXI 
.^/U/  lXjJmJ/  (j-a  (jJjia  lUs  (Jjd^  dLdjuila  dJjJjt-a  d-uuj/ssJ  (Х/У/ио1  UfZj  <V^ a  UfdJua  j-a  4ZLj.i^^l  dJjjJ,/  (jj^dS 
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Explain  pnnciple  work  ofEiectric  transformerP  /u^ 

When  an  aiternative  current  fiows  in  the  primary  coii  for  the  transformer,  this  wiii 
generate  a  varied  magnetic  fieid  inside  the  iron  core.  This  fieid penetrates  the  second 
and  the  primary  coiis.  The  eiectromotive  produced  and  induced  current  fiow  in 
secondary  coii. 

^  ^LssJ,!  hj-d  ^  ilo  f!  JuLLo  (hsLuLo  ^Lssjo  J-Jj  ^ /j-u^  i  tf  /■//  ^  LuyLjJio uLh  /^ 

u/j-^  ^/-j-^/ iJ/-^/-{S  (Jjd/JJ/  <—^JJI dJcLss^  d.uLjj-(^ djt-s/j  <— Lj-c  i  ((^^LdJ/  <  6 II,/ ^  (^.>-/1-110)  (^^/Jj/  <  6 ll/ 

.(^jj/jJ/  i  аЦ/  (J 

What  is  the  purpose  of  eiectric  transformerP  ^jJUL, 

Used  to  change  the  aiternative  voitage  either  Ъу  raising  it  to  a  higher  vaiue,  or 
decreasing it  to  a  iower  vaiue.  .jj/  l^uji jij^i  g-ji^  ui  ijjLuii  ^jaJi 

The  eiectric  transformer  considers  one  of  the  aiternating  current  devices.  Expiain 
thatP 

Or:  The  electric  transformer  does  not  work  with  the  direct  electric  currentP 

ftjjjj  (jLlc  jl^fiJI  (^^l-c  (J^cju  V  ^^Ljj,^^^I  j!  *ljjIjjlII jl^xJI  Sj.^.>l  SlIj^XI  jju  t^JJLc 

because  there  is  no  an  induced  current generated  in  the  secondary  coii, 
because  no  change  happens  in  the  magnetic  fieid  inside  the  iron  core. 


f 


LulaJ/  (Jj>Ij  (JuUlLs  LjJtJ  /  (JLssJ/  jjutJ  (Jj  >  i^J-C  luJ-l(lJ  (^jJLJJ/  i.  6  LJ  (^  LjlLi^-c  /jL-u  jJjj^  dJ^^ycjij^iJ / jL-^/  (Jc  (jLcutJ  V  (ji 

.JbJLsJ/ 

Whathappens  when  aiternating  eiectric  current  fiow  in  primary  coiiP 

TSlIjus-cJJ (^ljju*yl  i  аШ  (J  iUj/jJLcjL^  LuL^-^aJl  JJc  (J ULc  / (j*) 

When  an  aiternative  current  fiows  in  the  primary  coii  for  the  transformer,  this  wiii 
generate  a  varied  magnetic  fieid  inside  the  iron  core.  This  fieid penetrates  the  second 
and  the  primary  coiis.  The  eiectromotive  produced  and  induced  current  fiow  in 
secondary  coii. 

Sj-3  jJjJ  l-lLlhJ  L-c-c  i  ((^jJLJJ/  l-oJJI  (^  (/>/jJu)  (yjj/jJ/  L-oJJ/ (J  (/LseJ/  /jji  (jjiJ j  ^  JjJ>J/  luJuJ/  (/>/j  /jjjLZc  /jJ-«  it-JjJLc  ^Lss-c  jJjJu 

.(yjjLdJ/  L-jJJ/ (^  <1л1>-с u/-i^  ^-t'/tH^/ iJ/-^/-tS  (yjd/JJ/  <—tiJJI  (^  JJlZss-c  J-jjLjj-i^ dut-S/j 

Assuming  that  the  transformer  is  ideai  this  means  negiecting  the  ioss  in  energy  through 
the  wires  of  the  two  coiis  and  through  the  iron  core  of  the  transformer  during  its 
operation.  Then  we  can  appiy  this  equation: 

(j^-cj  llUjJ  ,L-(/L-iJLJvl  cLjj/  jjjj^J/  l-lLjJ/^  (jijjj/  ljJJLu)/  (/У/>  *  d t/  J^sLl^J/  (//-cji/ (juu  /Jjij  d-ULJ-c  dJ^ssJI  (j/ 

id-U/jiJI  ^uLjtJI  (jj  ilx  г 
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Pl  =  P2 

/i  X  =  /2  X  V2 

V2  h 


(1) 


1^1/2 

Where  represented  the  power  in  the  first  coil.  represented  the  power  in  the 
second  coil.  I4  represented  the  voltage  in  the  first  coil  V^  represented  the  voltage  in 
the  second  coil.  h  represented  the  currentin  the  firstcoil.  represented  the  current 
in  the  first  coil 

Since  the  voltRge  (V)  direct  proper  with  the  turns  number  of  coil  (N),  then  we  can 
write  this  relationship: 

.'gLiJI  ^LxS' ijSL  (ft)  ‘  clLL  iSjLaJ Ljjg^  (V)  A^iJpJL  qL  Laj 

V2  N2 

Compare  (1)  with  (2)  we  get: 

k  N2 

-  =  — . (3) 

Where  is  called  the  transfer  ratio. 

N1 

All tiansformers  will have  loos  ofpower  during their  operation.  The  output power  will 
be  less  than  the  input  power.  So  the  efficiency  of  any  transformer  is  measured  by 
applying  the  following  relationship: 

Sf^LdS'  UJ  .dJ^lLjJI  (J~sl  Sh^LJeJI  ^iJ.aJI  .LjL3LL2i)l  JyL>  SjJ^  jSaT  SL^Lj..^^JI 

:J.JLiJI 

Pi 

г]  =  -^х  100% 

P 1 

where  (q)  is  the  efficiency  of  transformer.  And  all  (Р-^)  and  (P^)  calculated  from 
following  relationship: 

Pi  =  /1  X  V"i 

P2  =  h  ^  ^2 

Then  the  efficiency  of  transfoim^  defne  as  the  ratio  between  the  output power  to  the 
input power  muldplying by  (100%). 

.  fl00%^  2  <l>ul  ijjjJi  jl  ijjjJi os)  uuii  4^4*  jyj 

During  the  transfer  of  electric  power  to  far  distances  bylong  wires  itis  transferred  with 
high  voltage  and lowcurrent  Explain  that? 

c^^ljjLpj  d-^tJLc  4uJlJ^j2j  (J.aJu  I^LS  SiLyJa  (jJyiM)!  (jyl>  Sjjlxj  1ь1Лл^а  (J/  ^UxJ!  JoJ  jjlc  :jLLc 

That  the  loss  can  be  minimized.  The  loss  occurs  as  a  result  of  the  high  resistance  in 
the  wires. 

.(jJyLioyi  ajfJ Sju.^/  d^ojLsJ,!  (-ulul)  ^jiJ/  ^L.£.i(.^JI  Jj Is 7 1 (jJJSj 
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There  are  two  kinds  of  transformers  what  they  areP 
Theyare:  (1)  Step-down  transformer.  (2)  Step-up-transformer. 
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What  Т^е  dilferent  between  step-down  transformer  and  step-up-transformerP 


^  ^  Step-up-transformer 

4jJJjjLLJ  4jl3IjJI 

Step-down  transformer 

4ujJ^uiJJ  4gAULJeJI  4j^j:sJI 

lZj 

The  turns  number  in  the 
secondary  coii  (N2)  will  be  greater 
than  the  turns  number  in  the 
primarycoil  (N1). 

lZjLsJ  jjlc.  jj^l  (Ур121  LfpJLo  lIjLsJ  jjlc 

.f^jljju  LjpJLo 

The  turns  number  in  the 
secondary  coil  (N2)  will  be  less 
than  the  turns  number  in  the 
primary  coil  (N1). 

LjjLaJ  JJLC  (J-^l  iJ^-jL-JI  L-(jJo  LjjlAJ  JJLC 

! jju^ifl  L^  6, L<o 

1 

The  output  voltage  from  the 
secondary  coil  {V2)  will  be  greater 
than  the  input  voltage  (Vi)  in  the 
primary  coil. 

(JjO  jiS'l  (^jJLLJI  L^msLU  4j^LJeJI  4;lZJjAJI 

.^1иРиУ1  s  U  ^  41^1  jJ!  4mulJ^AJI 

The  output  voltage  from  the 
secondary  coil  (V2)  will  be  less 
than  the  input  voltage  (Vi)  in  the 
primary  coiL 

(^jjO  (2-^!  C^^-fLxJI  L-^A.  L/O  (^jjO  4j^j  L.^JI  4.jjJ^AJI 

.(jJljLjuyl  L^-ALo  (J  ^JA^IjJI 

2 

The  output  current  from  the 
secondary  coil  (I2)  will  be  less  than 
the  input  current  (Ii)  in  the 
primary  coil. 

jL^jJI  (J-^l  (J^LlJI  L^-ALo  ^L^J! ^L^jJ! 

.^lkJjijyJ  L^  a  U  2-^IaJI 

The  output  current  from  the 
secondary  coil  (I2)  will  be  greater 
than  the  input  current  (Ii)  in  the 
primary  coiL 

jLujJ!  (уо ^^j^L  (^^LlJI  L^jJo  ^L^J! ^lujJI 

.(JljjuYl  L-^-oJLo  (J!  (Jj>ljJI 

3 

^  is  greater  than  one. 

(Уо ^j^Vl  (~j^  1  (Тў-^аЛ  4-lml1 

—  is  less  than  one. 

N1 

.  .N2  . 

.i-L>l^  (  /  (Jb^-^jJI  4и-иц2 

Ny 

4 

State  some  practical  benefit  of  (1)  Step-down  transformer.  (2)  Step-up-transformer. 
(2)  .4l^L^I  (1)  ^ЦўлХ!  fJLcJLLM/l jllLljlII  SjuLoJI  Lj  /Jo 

(1)  Step-down  transformer:  make  output  voltage  less  than  input  voltage  to  be  benetit 
to  devices  working. 

(2)  Step-up-transformer:  make  output  voltage  greater  than  input  voltage  to  be  benetit 
to  devices  working. 

.4  la  97  n(l  I  4LM/Lia  (jgtJ  4.^LjcJI  4ил1ўаЛ  Jcjli  'JL,  alLfl  jJjjlLI  (1) 

.^jLxjLlmUI  Sj^MJ  4има1ла  Oj^lJ  4j>jL^I  4мЦўАЛ fjLc  lJmju  :4jl3IjJI  Pjj/lLI  (2) 


Where  can  the  electric  transformers  be  usedP  1.  Step  up  2.  Step  down 

.djLsljJI  (2)  .dl^LJcJI  (1)  dti'^LcJtjLu) ! jS'j! 

Step-up-transformer: 


0 
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Which  are  used  in: 

(1)  Used  in  TV  to  suppiyhigh  voitage  to  the  eiectronic  shooter  of  screen. 

(2)  Aiso  use  this  kind  of  transformer  when  they  transmit  eiectric  power  to  the  cides. 
Step-down  transformer: 

Which  are  used  in: 

(1)  The  input  voitage  of  the  houses. 

(2)  Eiectric  weiding. 

(3)  The  mobiie  phone  transformers  (chargers). 

^.зИлЛ  iij'Jjsej  J  (2)  JjySJyi  JjLoJiJI  J (1)  .'^Лзу//  рўл 

lZjLl^Lm)  (3)  iaLssJJI  lIiLjlS'L^  (2)  .lZjjs-JLJ  dJL^IjJI  JlbIJsJI  ^Ijj  (1)  idJs^LJcJI  ^J^j^ 


Powerloss  in  electric  trRnsformers 


List  the  powerioss  in  eiectric  transformersP  ^^лХ/  JjjLmjsJI ^  ■: 


(1)  Loss  as  a  result  of  wires  resistance  of  the  two  coils:  This  ioss  wiii  appear  as  heat 
energy  in  the  wires  of  two  coiis  (primary  and  secondary)  during  the  operation  of 
the  transformer. 

(2)  Loss  of  Eddy  Currents:  This  appears  as  heat  energy  in  the  iron  core  for  the 
tiansformer  duringits  operation. 


J jjL^^lsJI ^IjJI  jo 

dJjscJI  JLi2L2i)J  JULC  (^^LxJl^  ^IjJu/I  (jjjilll  (jJtJjc!  ^  di^t)j>  ^Ll^  J^JLj  A  1^1  (2^УСм)1  ^cyLo^  dj^Lj (1) 

.LJLjLLUvI  cLuI  dJ^sccJJ LuJaJI  ^  d^LLj  (2и1^1ш(ЛЛ  (2) 

Define  Eddy  CurrentsP 

?(кл1ўЛЛ  (JjljLxJI)  j  Jj.^^JUI  La  /1j17j 


Eddy  Currents:  The  change  in  the  magnetic  field  lines  through  the  iron  core  which 
generates  induced  currents  inside  the  core. 

.JuJj^l  1 1з  II  /yL>  (jj .(!  ifl  i  i  l !  ^jJs-uiJI  J  (^l  II  (JjljiJLLll  SjJjJJI  (Jjljl-ijLll  id^oljjJI  (JjIjLllII 


Whatis  the  reason  of  Eddy  Currents  generating  inside  iron  coreP 


ТЛ.1ў^шаЛ tJjhX^JI  i—LlaJI 3^Ij  ^I^jJI  (JjIjLjuJI  (Jj^j^  (^^lLm)Lc 

The  reason  is:  The  change  in  the  magnetic  field  lines  through  the  iron  core  which 
generates  induced  currents  inside  the  core. 

.JjJj^l  ‘  1з H  /yL>  /fl ‘»11  /LssJI  f  'L  ^  (J^(^L^JI ^yULZJl  (-ujLmJ  (JjJj^j  /^ 


How  can  minimize  Loss  as  a  result  of  wires  resistance  of  the  two  coilsP 

?(jiAJXI  (ЛУ1шМ)1  dj^LjJI  ^Lmi^JI  (JLJJj  (шшОиЛ t^jj) 

The  wires  of  the  two  coils  are  made  of  material  with  less  resistance  (copper). 
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.( ^lssjJ/  (Jla  )  Sjdt^  lZjIJ  SjU  jjjill/  <JJ%jo/ ^  Г  SjZ-JiL^/  dJ-Л  (Jj  /S 7 / 

How  can  minimize  Loss  as  a  result  of  eddy  Currents  generating  inside  iron  coreP 

TiJ^jsX/  i—Jj  ^  i^/jjJ/  iZj/jL^/  (Jj  1а7 (j^-cJ  i  Qj^ tfjjj 

The  core  of  transformer  is  made  in  the  shape  of  plates  of  soft  iron  and  they  are 
insulated  from  each  other,  and  they  are  compacted  and  their  level  is  parallel  to  the 
magnetic  field 

‘  //  /j'^  (j-C  J  ^  ^/IsJ/  JLjJLscI/  (Jy9  (J^-dd  dJ^s^sJ/  ^  j  ^  /jjJ/ 

(jp .(1  il^/ i •  { /  (J/j:^e%J i^/j^  /ji /jjJ-fi)  IjjjS' 

The  core  of  transformer  is  made  in  the  shape  of  plates  of  soft  iron  and  they  are 
insulated  from  each  other.  Explain  thatP 

^уллр!  L^jaju  ^UJ!  jjjJtJ/  —tOf'.  ^JSJtd  p^jtX/  jjJ^  ^jjjtj  /3j16j  <(JJL£ 

j/jUJLm)  LtjLLS*' 

То  minimize  Loss  as  a  result  of  eddy  Currents  generating  inside  iron  core. 

J^jju ‘  a^  ^  d "  jl!  jjljLgLll JJJzJ /^ 

Example  (1)  (Воок  pg.  95):  Electric  transformer,  its  primary  coil  is  connected  to  a 
source  with  alternating  voltage  of  (240  V).  The  electnc  system  (load)  which  is 
connected  to  its  secondary  coil  operates  on  alternating  voltage  of  (12V).  if  the  turns 
number  in  the  primary  coil  is  (500  tum),  then:  1.  Whatis  the  type  of  transformer.  2. 
Calculate  the  turns  number  of  the  secondary  coil. 

((JmxJL)  (/L/j^X/I jL^dlj  (240v)  kjjLnLI  /Lil/ўа  llj,  ^  (/IjLbyl  LpjLa  Уўла  / IjJJj  :(9S(j^  jjLzX/I)  J(JLta 

/УўлП  оЛл  La  .(SOOtums)  (Jljjjyi  LpJa  jjLJJ  JU£  uL^  (J^v)  JjjLiia  4ал/ў^  5^  3^^  iSjjLJJI  LpJa  ^  JojjjJ! 

.(jijjLJJI  L^Jja  iljLjJ  0J<£  MLjaJ>l  (2) 


1.  The  transformer  is  step  down  because  the  voltage  ofits  secondary  coil  (V2=12V)  is 
less  than  the  voltage  ofits primarycoil  (V/=240V). 

2.  Calculate  (N^): 

N2  V2 


N1 

N2 


Vi 


12 


500  240 

N2  =  2S  turns 


N-y  = 


12  X  500 


240 


50 

^  N-y=  — 
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Example  (2)  (Воок  pg.  95): 

Ifthe  input po  wer  for  the  primary  coil  of  transformer  is  (220 W)  and  the  loos  of  po  wer 
is  (11 W),  find  the  efficiency  of  the  transformer. 

SjjJJ! jJUJ-j  (220  И)  ^j^J,  Jtjyyi  J  SJJ-IjJI  SjjJJ!  JJJ^  ISI  :(95j^  2ju, 

.il^sejl  SfLaS' J->  (ll^V) 

Solution:  Loss  of  powerin  transformer = Input power  -  output power 

ЛР  =  Рг-  P2 

11  =  220  -P2  ^  P2  =  220  -  11  =  209  W 

P2 

Г]=-^Х  100% 

209  2090 

,=_xl00o/o  =  —0/0  =  95  0/0 
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Ql:  Electnc  transformer  the  turns  numberin  the  secondary  coil is  (300  turn),  and  the 
turns  number  in  the  primary  coil  is  (6000  turn).  its  primary  coil  is  connected  to  a 
source  with  alternating  voltage  of  (240  V).  Calculate  the  output  voltageP 

^jAJI  JJir ISU  ( 6000  tums )  Jljjjyi  Lpla  jjUJjjlcj  ( 300  tums )  JjJLHI  Lpla  JjLUjjlc.  ^Lj.^ Ujm 
S^^jJLLH  LpJLa  k^L^!  4,uJjUJI jljUa  LeS  ( 240  V )  Jljbyl  LpJLa  LpJLa  ^jL^  4Stt,LI  kjjLujLU 

300  V2  240 


6000  240 


^  Ко  = 


20 


=  12  К 


Q2:  Electric  transformer  the  turns  number  in  the  primary  coil  is  (800  turn),  and  the 
turns  number  in  the  secondary  coil  is  (200  turn).  The  electric  current  flows  in 
secondary  coil  equalto  (40A).  calculate  the  current  flowed in  primary  coilP 

JjJLJLII  uMUJ  i^LuUI jluxJlalSj  ( 200 tums)  t/jJUJIj  ( 800  tums )  ^UIU,  UjM,  JljLbyiMJLll  JjLiJjjj.  jlf  /J/ 

^JIjJbyi  L^  J  la  J  ujL-mjH jL^uJ!  uuutL>l  ( 40  A. ) 
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^Ё1есШс  transformer  the  turns  number  in  the  primary  coil  is  (600  turn),  and  the 
turns  number  in  the  secondary  coil  is  (1 800  turn).  Input power  in  primary  coil  is  (720 
Watt)  its  voltage  (240v).  Calculate  secondary  current? 

(1800  tUrns)  1/рШ1  LpJia  JJLC.J  ( 600  tUmS  )  ,Jljyyl  LpJa  JjLM  JJLC  iJjJiu  /^2j12j 

^ijljJ^I jLllJI  l-lmjc!  i  ( 240  V )  JmJjJj  ( 720  )  ,^1ллу1  LpJU  ,j  jJjIjJI  JbjLijLLI  ^JlSj 

P. 

Pi  =  /i  X  V. 


Vi 


720 

I^=  —  =  ЗА 


240 

h 
h 

1800  3  3 

=  —  =>  /2=  —  =  li4 

h  3 


N1 


600 


Q4:  If  the  output  power  from  the  secondary  coil  for  electric  transformer 
(4800watt)  and  the  loos  of power  is  (1200Watt),  find  the  efficiency  of  the 
transformer. 

(1200VS/)  Lp^  ^jJJ! jJLmjSj  (4800W)  yuLj.^  JJj^Ji  ,у^ьШ1 ,  a  lil  ju  Ji^jL^I  iZulS'  U! /1j14j  :4ja 

Л!> 

ЛР  =  Р^-  P2 

л  1200  =  Pi  -  4800  ^  Pi  =  1200  +  4800  =  6000  W 
P2 

г]=-ўх  100% 

4800 
^  “  6000 


480 

X  100%  =  —  0/0  =  80  % 
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Qnestione  of  diaptei*  ветеп 

Q-I  Choose  the  correct  stRtement  for  the  following: 

jjjLutJI  й jLjJtJI :loj 

1.  The  alternating  current  flows  in  the  secondary  coil  of  an  electric  transformer  is  an 
induced  current  is  generated  by: 

a.  A  changing  electric  field. 

b.  A  changing  magnetic  field  through  the  iron  core. 

c.  An  iron  core  of  the  transformer.  d.  Coifs  movement. 

ljJjSj  jjt  (_^^jLtJI  ‘  J Ц I  ^  l^LlhjJI  L^^LijJI ^LjJ!  -1 

.i  аИ,!  (d)  .dJjj^s,cJJ l^jlLs  (c)  .^;jjLZc  J^LuLa  (b)  .^^jjLZc  ^Ly^S' dLi^  (^) 

^jjjLZc  iI^LuLc  dL^  (b) 

2.  The  ratio  between  the  voltage  of  a  secondary  coil  and  the  voltage  of  a  primary  coil 
in  an  electric  transformer  does  not  depend  on: 

a.  The  ratio  of  the  tums  number  in  the  two  coils. 

^^b.  The  resistance  of  wires  in  the  two  coils. 

c.  The  output  voltage  from  the  primary  coil. 

d.  The  output  voltage  from  the  secondary  coil. 

jLtJixJ  ^  ^  ///  gpmi  ‘  J II !  ^LxgB  ju  4j..^uJI  -2 

Jj^L^JI  Jj “i^  J II  (d)  .f^lxjuVI ‘  j II ! Л)^1лЛ  Aujigm  (c)  -CjUJLLI  ijJjLutl  ia^La.4  (b)  j II I ^  ‘“‘IaIII  .jji^  (a) 

.jijjti  ijjyLmi  ^ л л  (b)  ji^i^^pi  .ijpmi  ‘  ii II ! 

3.  <20) l!  If  the  turns  number  in  a  primary  coil in  an  ideal  transformer  is  800  turn 
and  the  secondary  coil  of 200  turn  and  the  current  which  flows  in  the  secondary  coil 
is  40  A,  then  the  current  which  flows  in  the  primarycoil  is: 

O  a.lOA  b.80A  C.160A  d.8000A 

ij^mi  uuiUi  j  ujLmiijLmi  uj  (200)  ijpmi  Lpjj,  joi^  uj  (8000)  muj  jijjuYi  имп  aW ui  -3 

.jiujuyimLi  j  uuLmiijimi  оЬ  (40A) 
10A(a):m^l  8000 A(d)  160 A(c)  80  A  (b)  lOA(a) 

4.  An  electnc  transformer  has  two  coil,  the  turns  number  of  a  secondary  coil  in  is 
300  turn  and  the  turns  number  ofits  primary  coil  is  6000  turn.  Ifthe  altemating  voltage 
around  its  primary  coil  is  240 V,  then  the  output  voltage  from  its  secondary  coil  is: 

0  a.l2V  b.24V  C.4800V  d.80V 

LpJa  Jc  XjiUxLI  JjjLulLI  XjjilpJI  ijjj'lS' ир  XjjJ  (6000)  Jljjbyl  LpJa  tjjljiJ  4jiJ  (300)  ipjmi  LpJa  jjLaJ  jjLc  4ULj.^^  Jj^jsa  -4 

jjjSJj  ipjmi  LpJa  ijja  4ajLmi  4jjiJpJI  jU  (240\0  JljjjVI 

12V(a):mjmi  .80V(d)  .4800V(c)  .24V (b)  .12V (a) 

б.Ап  ideal  electric  transformer  (its  loss  is  neglected)  has  600  turn  in  the  primary  coil 
and  the  turns  numberin  the  secondary  coil  is  1800  turn  and  the  input  alternating power 
in  jh primary  coil is  720W  with  a  voltage  of 240V.  Then  ip  secondary  coil  currentis: 

0  a.lA  Ь.ЗА  C.0.1A  d.0.3A 

4L>IjJI  ^jLlzH  SjJLoJ!  lUI^  4AJ  (1800)  (_^jJIJJI  I^AL}  lZjIaJ AJlCJ  4JJ  (000)  ^IjJuYI  I^AL}  lZjLsJ  JJx  (dJc^  L^jjUamS)  Sl^LLi}  dJjjjsj}  S 

(_^jjLxJI  ( 3 Ujlj г (jLd  (240\^)  duJjAj  (^20\^\0  (_^ljju*yl  L 3 u  ^ 

lA  (tl)  .uIjuJI  О.ЗА  (d)  0.1A  (c)  ЗА  (b)  lA  (а) 


@Newtonl00m  blla/Vb  sLi2  Д  4?^  > 


Third 


СЬ.7 

Induced  current 


^  (^The  following  diagram  shows  four  types  of  electric  transformer.  According  to  the 
information  which  given  under  each  Figure,  show  which  one  of  them  will  be  a  step-  up 
trans 
former. 

J  iiLudl  Lh ba^^JjL^JJ  / Л il-ta  (jLu  (JLzJ!  (J^-dsJl  (J  -6 

^djLSlj  (j!  (ju  Ja^tl 

.iJ->lj  (jc 4^  (J-u^^diJI  (J^  (Jd) 


N,=20  turns  N,=300  fumi 

D 


V,=  12V 


N,=1800  turns  N,=250  turns 


2:  What  is  the  differences  between  the  step  up  transformer  and  the  step  down 
Fansformer? 


Step-up-Fansformer 

4jJJ^JJJ  4jlJIjJI 

Step-down  transformer 

JuJJ^uLJ  ^gJ^JLseJl  jJ^J^! 

lJj 

The  turns  number  in  the 
secondary  coil  (N2)  will  be  greater 
than  the  turns  number  in  the 
primary  coil  (N1). 

lZjLoJ  jjic  (./pJSl  L^dla  lZjLaJ  jjlc 

The  turns  number  in  the 
secondary  coil  (N2)  will  be  less 
than  the  turns  number  in  the 
primarycoil  (N1). 

(JuLaJ  jjlc.  (jA  (JjI  (^jjLlJI  />  s  U  (JjLjJ  jjlc 

.(^hjju^sJ  L(^-lLo 

1 

The  output  voltage  from  the 
secondary  coil  (V2)  will  be  greater 
than  the  input  voltage  (Vi)  in  the 
primary  coil. 

jjo  jjS'!  (^jjLxJI  L^aLU  j-a  dj^UeJ!  JuiJjAJI 

! kJJu^iJ  1 '  ^  l^  jJ-^  ! ijJI  7 ^  A  f! 

The  output  voltage  from  the 
secondary  coil  (V2)  will  be  less 
than  the  input  voltage  (Vi)  in  the 
primary  coil. 

(jjo  (JjI  (JjjLiH  L^aLo  (jo  4j^LjLJI  4ujJ^jJI 

.(^ ! jJu^J  U  ^  U  4J^  hjJ!  4j  7 ^  A  f! 

2 

The  output  current  from  the 
secondary  coil  (I2)  will  be  less  than 
the  input  current  (h)  in  the 
primary  coil. 

jLjJI  (jjo  (^J^I  (^^LxJI  а.и  (jjQ  ^L^J! jLxjJ! 

.(^hjJuyJ  L^ J.L10  (J!  (J^hjJh 

The  output  current  from  the 
secondary  coil  (I2)  will  be  greater 
than  the  input  current  (Ii)  in  the 
primary  coil. 

jLdjJ!  (jo  (^jjLlH  L^ J  /0  (jo  ^LJeJ! jlujJI 

.(^ljju*yl  L^iuLLo  (J!  (J^'ljJI 

3 

^  is  greater  than  one. 

—  is  less  than  one. 

N1 

./Л/2  , 

.J-^l^  (jOjuL^I  (  /  (Jbj-^jJI  4jLUiJ 

N1 

4 

ш 


3:  Whatis  the  basic  function  of  the  electric  transformerP 

kJyjJ!  JjbC  fjjLMit yji  La  /Ijltij  IjlSj  t3f^ 

It is  Mutual Induction  between  two  coils..oiJii  оу  Jt>Ldi  .>»  jac 
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4:  (2019/1)  ЕхрМп  howthe  electric  transformer  operates  to  change  the  voltRge.  ^ 

RfJ*! 

It  is  a  device  which  operates  to  rise  or  reduse  the  alternative  voltage  (changing  the 
amount  of  alternating  voltage). 

When  (N2  >  NJitis  called  (step  -  up)  and  itrise  the  voltage  and  reduce  the  current 
But  when  (N2  <  NJit  is  called  (step  -  up)  and  it  reduce  the  voltage  and  rise  the 
current. 

j/JjL)  jJJj)  4^jjiJI  j! ^JLjjUjI^  ^ 

.jLxlJI  jJiAJtjj  4.x1JjAJI ^/Ли*У1  i  аЦ/  lA/aJ  JJ-C  j)^l  (.Aa-^^-LJI  ‘-АЛ/  lZj/aJ  JJ-C  Ujg^  I^JJ-C 
.jIaJ/  ^Aj-J  4aJjAJI  ^jAAAej  /-^p  ^/льУ/  ‘  ti/j/  lIj/aJ  JJlC  /а/  (^p/jJ/  lAJJ/  l1)/aJ  JJLC  UJ^j  /лЛ-С  (j^J 

J:  Where  can  the  electric  transformers  be  used?  L  Step  up  2.  Step  down 

.4jl3IjJI  ^hssXI  (2)  ilhil'i.11  iiljscXI  (1)  (JjyijjLLiMl  JljlJ  ^^jl 

Step-up-transformer: 

Which  are  used  in: 

(1)  Used  in  TV  to  supplyhigh  voltage  to  the  electronic  shooter  of  screen. 

(2)  Also  use  this  kind  of  transformer  when  they  transmit  electric  power  to  the  cities. 
Step-down  transformer: 

Which  are  used  in: 

(1)  The  input  voltage  of  the  houses. 

(2)  Electric  welding. 

(3)  The  mobile  phone  transformers  (chargers). 

.MszLXXJ  J^yiUyi  (шшЗЛшЛ  ^ ^jl^jllvj  (1)  .'^LuhXI  ^b-^X! 

.O-lJX  ^1ХЛ  JLu^!  ^  (2) 

.lIj^jJX  Л>и1  к^ИЛ  L'j  L'  'L’  ^bljj  (1)  '.J  JaJLLMd  .'4ХзшЗШ  i-ti^eXI 

.(oJjJI) ^Ufl  lsL^U  (2) 

.JjLjXI  uLi^Li  (3) 

6:  Explain  the  economic  advantage  of  transforming  electrical  power  to  far  distances 
with  a  high  voltage  and  low  current. 

t(Joljjlpj  tULc  ‘LgLXjjij  S-Ljju  lZjLsLhlj  J!  ijjLj.jLXI  SjJlSJ! j.»  S-tJLsJI  La  ^g>j  itijj) 

То  minimize  Loss  as  a  result  of  wires  resistance  of  the  two  coils 

.SjLjHI  (аХУш(ГХ1  JjjLSj  L-jj—mJ  gLjIj  lZjULlvX  lXSjXI  (ЛУш—)!  ^  P > ~ ЦЛ  Sj LwJeXI  dj  L  ~l 
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7:  Why  does  the  electric  transformer  need  alternating  currentin  order  to  operateP 


When  an  aitemative  current  fiows  in  the  primary  coii  for  the  transformer,  this  wiii 
generate  a  varied  magnetic  fieid  inside  the  iron  core.  This  fieid penetrates  the  second 
and  the  primary  coiis.  The  eiectromotive  produced  and  induced  current  fiow  in 
secondary  coil 

р1лХ1  ^  ‘  ^11,1  ^  1лл.а  Ijlp  jLlzXI 

L-^laJ!  LxjLI I 

8:  Does  the  eiectric  transformer  operate  if  a  battery  is  used  between  the  two  ends  of 
its  primary  coiiP  Expiain  that. 

Tt-UfJ  TJ/aJuyl  bJXU  (JjXa  XjH  ^Uaj  <  t thj jJ  kpLj.,^JXI  ЛХўлХ!  J^JtX  Ja  :8jli 

Does  not  operate  when  a  batteryused  between  the  two  ends  ofits primarycoii  because 
no  change  happens  in  the  magnetic  tieid  inside  the  iron  core. 

(jjiSsj  (gXX! (JuljlXjLlxXI  JLJI (JjpJ  i^a£.  ujjlmu  fxla  (JjX^  (jy  djlXxj  jllc  Jcjtj  V 

.JjiJ^JI  lia  f! 

9:  In  order  to  suppiy  a  iarge  factory  with  eiectric  power  by  a  generating  station  the 
factory  is  far  from  the  generating  station  in  a  certain  distance,  what  is  the  kind  of 
eiectricai  trans  former  usedP 

1-  At  the  beginning  ofthe  power  transforming iines  in  the  generating  station. 

2-  At  the  end  of  the  power  transforming  iines  before  reaching  to  the  factory. 

ЛХўлХ!  Le  ..Lbu  jJfJ  Jl  LajJjj  ^Хллс  (jc  4pLj.^SlXI  ^jJl/I  jL^jejX  :9^ 

:^1ал1.мХ I  ^jjLj.^^I 

T^Ju^X/  lU^  ^uJJI  (J.Sj  ХаўХа^  tj  (^)  .tJLMjyl  Илге.а  JJ.C  ^J-aXI  (jUu  JatjXa^  j  (1) 

1-  Used  Step-up-transformer. 

2-  Used  Step-down-transformer. 
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^^^^Pr^lems  of  chapter  seven 

P-1  A  transformer  with  an  efficiency  of  100%  and  the  rate  of  transformation  is 

operates  on  an  alternating  voltage  of 220V.  The  current  which  flows  in  its  secondary 
coilis  (1.1A)  calculate: 

1.  the  voltage  of  the  secondary  coil. 

2.  The  primary  coil  current. 

\ 

a  U  (J  jL^lj  (220v)  ^jjLtZ^  (JUju  (~  )  (lOO^  L^fiLd^' )  :lo^ 

.JlkXbyl  i  aU! jl^ ^2^  (  a  tU  4иЛ1ў.£  :i—t.*#^l  (1.1.^0 


1)  calculate  (V^): 

V2 

2  ~ 


220 


220 

V2=  —  =110V 


2)  Calculate  (IJ: 

^  =  !i 

N1  /2 

1  h 

-  =  —  ^  u 

2  1.1  ^ 


1.1 

—  =  0.55Л 


P-2  An  electric  transformer  has  an  efficiency  of  (80%)  and  the  output  power  is 
(4. 8k  W).  What  is  the  input power  in  the  transformer? 
fj  41^1  jJ!  ^jJJ! ^ljJiaLa  .(4.8  klV)  Lga  tL^Lsell  ^jJJIj  (80%)  L^sLa^  41ўл.а  :2fjji 

ТЛ1ўлЦ 

Pl 

Г]  =  -^Х  100% 

P 1 

4.8  4.8  48 

80%  =  —  X  100%  ^8  =  —  xlO  ^8  =  — 

Pi  Pi  Pi 

48 

:.P^=  —  =  6  kW 

8 
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ele^ic  transformer  with  an  efficiency  of  (95%)  The  input power  was  (9.5km). 
Whatis  the  output powerP 

^jJLtl jLtao  La  . (9.5 kiW)  1^.3  ^jJLll iZulS' IJJ  (95%)  Л/ўла  :3fjM 

rz^ 

P2 

Г]  =  -^Х  100% 


P2  100 

95%  =  ^xl00%  ^9S  =  P2-^ 

902.5 

P2  =  -гт^тг  =  9-025  kW 
^  100 


=>  P9  = 


95  X  9.5 
100 


P-4  An  electric  lamp,  its  voltage  is  (6V)  and poweris  (12  W).  The  lamp  is  connected 
with  a  secondary  coil  for  an  electrical  transformer.  Its  primary  coil  is  connected  with 
an  alternating  voltage  source  of  (240V).  If  the  number  of  turns  in  the  primary  coil  is 
8000  turn,  itglows  (you  can  assume  the  transformer  is  ideal)  Calculate: 

1-  The  turns  number  of  its  secondary  coil. 

2-  The  current  which  flowin  the  lamp. 

3-  The  current  which  flows  in  the  primary  coil 

(JjJUJI  i  аЦ1  ^  ^lii<-ytl  ULa  .(12W)  SjJl^j  (6V)  ‘LlLJj^  ‘Ulc  lujJl^  ^Lj.^ ^ li д  :4fj4i 

LfjUJLa  iZtLUJ  JJ.C  (jL^j  (240V)  ijjLiZtl  ^  k^4a  Jcjjj  .‘UjLjj.^  iJjjeX 

:и^ии>1 .  (8000  tums)  Jljijyi 

.Jljjjyi  1  altl  fj  luLmjXI jLjJI  !< jL^tl d  i-jLuljlXI jLjJI  .(jjjlUI  L^a  L  LZtljJ  jjc 


1)  Calculate  (N^): 

^^V2 

N2  6 


N.  = 


6  X  8000  800 


8000  240 

2)  Calculate  62)' 

P2  =  ^2  ^  ^2 

Po  12 

.•./,=-  =  -  =  2Л 

3)  Calculate  6\): 

N2  _  h  200  _  h 

^  8000  “Y 

2 

h=  —  =  0.05  A 
^  40 


240 


4 


=  200  turns 


1 

40 


h 

2 
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Chapter  8: 


EXERGY  SOIJRCEIS  TECHNOLOGY 

^  £tfeir0!f  in  ouv  ^ife 

Explain  the  advantage  of  energy  in  our  iifeP  LuL^  j  иил  ijsLs 

Energyis  one  of  the  basic  principies  in  civiiized  societies.  We  need  energyin  everyday 
iife.  It  is  used  to  operate  a  iarge  number  of  factories,  transportation  and  househoid 
devices,  etc. 

^  (J-cjlLjaS  LuLj>  ij  IpJ!  ^Lzs^sJj  Sj^JisslII  l1) LilcJlss-cJJ  d^uj^ijJjJI  lZiLjj-oJI  ^jl>I  d^LL^J! 

.jJsIj-cYI  LdJj lIiI^jYI  jjuJLMiJ  ( 7 >1, 1  jjajJI  JojLmi^ 

Listsome  unit  measurement  of  energyp 
1  Jouie  =  1  Newton  x  1  meter 
There  are  some  otherkinds  of  units, 
i  (Kiiowatt  -  hour)  =  3.6  x  iOeJouie 
i  (Horse  Power-hour)  =2.68  x  lOeJouie 

i(^^LjiJ^  l1iIJj>jJI  y<u^/  (JOEllc)  (1) 

1  ]oule  =  1  Newton  x  Imeter 

i  SL9LL2JI  4a  IK' LuLjiL>  (J  LlJLc  (Je  W  ~  h)  d-cLjj  —  JjI^ yJaS'  (2) 

1  (kW.h)  =  3.6  X  lOjoule 

.'(jjLi^j  dM^I  dj^/^UI  4JIL  J ^jLJsJUiJ  Li  LJLcj  (Horse  power  -  hour)  ^Lui  -  ^LuisJ!  SjjlaJ!  (3) 

1  (hp.  h)  =  2.68  X  lO^Joule 

^jjjJI  jjLbLLJIj  jjIjJJIj  djbjjjJld'  ^JjYl  djLauj<L^I  dj^L>  j  L  LJLc  (electron  -  Volt)  zJjJ  -  ojjiSJI  (4) 

:(JjLjJj  iL^juj  SujJlj 

leV  =  1.6  X  10- Joule 
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Existing  energy  sources  are  divided  into  three  types.  Listit? 

1-  Fossil  sources. 

Oil,  Coal,  Natural  gas. 

2-  Water  source  energy. 

3-  Nuclear  energy  sources. 

)2аУ11  i^JLjlJI  ^  d.^LstJl  2  ^IL^  ^ 

ij*N^  ^ljl *  .JjjiiJI  i^ljjl  (—jyij  ^_^Lc  i^j jjAsJy!  J ^ll^ 

MlLU^UIjjdUI^ 
3  ^lt^lt  jjUsxtl^^^ 

Mention  three  types  of  energyp  THUaM jj^  ssu jXjI/jj13j  ^ 

1-  Fossil  sources. 

2-  Water  source  energy. 

3-  Nuclear  energy  sources. 

.^ltx  1 1  ^j^^_l// jjL^^sJ!  Ф  .4JLLU4^LIIjjL^I  ф  jjjisdyl  ^LlsJI jjL^a 

Draw  diagram  explain  the  sources  of  energy Nowadays? 

TfcJLjtJI ^JaJI jjl^r^a  tiLi'i'a  i^b^ijl /^j*i 


епегву 

Hawad^s 


Nuclear 

Water 

Fessil 

ener^ 

enei^gy 

sources 

j: 


т 


Nahiral  gas  Coal  Oil 


^^^^ossil  £net0if  ^ouvces 


List  fossil  energy  source?  ri jjAdy  ^udijji^  ja^ 

Oil.  -  Coal.  -  Natural gas. 

<A  H jLjtJlj  f^sssjiJlj  Liiill  LhyLj  4j jjjL>yl  49IJ2JI jjl^^a 

Fossil  energy  source  thatmeans  hydrocarbon  materials.  Explain  that? 

Because  the  sources  of  fossil  energy  consist  of  two  elements  carbon  and  hydrogen.  in 
addition  to  materials  such  as  water,  sulfur,  oxygen,  nitrogen,  and  carbon  oxide. 

JL,..gjlj  Ot^^J'aJI^  jiSC...gj'ylj  iZAJjidlj  fiUI  j.4  ААМлл  <■.«  I  J!  ^ji,^l  ^jL>JjJL,Jlj  jj^ldl  Jj  ;»  '  ^  jyi  jjXjij  /^ 

.OjjjlCfl 
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The  kind  fossil  energyis  known  as  non-renewable  energy.  Explain  tiiatP  * 

Or  This  means  tiie  world's  reserves  are  decreasing  every  day.  Explain  tiiatP 

JLf JLslIsJljjL^i^^  JJtJ  :jLLc 
TjJJj  JLLc  Su jj  a>Yl  ^ИлЛ jjl^r^a  icJLxJI  ^^Lx>J  ufj! 

Because  the  rate  in  which  this  energyis  created  is  much  less  than  the  rate  ofits 
consume.  Sources  of  this  energyare  petrol,  coaland  natural  gas. 

. (JjLiUi  J-o  jiJ^  (Js!  dxj  tJi  H  (j  jlj^ 

What  are  the  important  uses  of  the  fossil  fuelP 

A ^cud/  Lc  / 1j1  1 j  1  Py 

a-  Generating  electricity.  We  use  heat  that  we  gotfrom  fire  fuel  to  boil  water  to 
produce  steam  which  is  used  to  operate  the  turbines  connected  to  electric 
generators 

b-  Operating  various  types  of  transportation. 

c-It  can  be  used  as  directfuel  in  order  to  cook  and  heat. 

iLi tj  ijj tj Ij  t!  gij  j ^  1“.^  1 1  a л i  //  JjLuf^  fjj i  м<  ^  LfP  uLu-lgi  PfJ 

ttl^  A  //  ^jMmLuC  JijSjX  /.c  *  Г  M‘J  fj) 

What  are  the  properties  ofthe  fossil  fuelP  j^n  kJiutjjL,^  сауи>м,  l,  /hl4j  ^ 

1-  Hydrocarbon  materials. 

2-  Because  the  rate  in  which  this  energyis  created is  much  less  than  the  rate  ofits 
consume. 

3-  Non-renewable  energy. 

рилл  fjjc jgXj  /ist  4 cjiL  tt  g  gjLXMij  (2)  .^MgjlSJjuL^  jtj^  ( 1)  .'LjLi  jiAM  /^ 

.SjJjmsJUI jj-C  JjU  (3) 

J/f/ateir  ^nevQif  .^outees 

(2019/1)  Explain  the  conceptof  water  energy  sourcesP 

f^Uf  ^ИзЛ  JL^  ^Lm)!  L)  /j/  SILuUI  ^ИзЛ jjU^xo  /(J^ 

Depends  on  the pnnciple  of  converting the potential energyofthe  waterstored behind 
the  dams  or  the  high  places,  to  mechanical  energy  during  the  water  fall.  The  water 
flows  either  through  pipes  orstreams  to  water  turbines  orhydraulic  turbines. 

(J  J^  JjJL/'^f  ‘—SJL>  dlb^-dssH  jLUI  (^ljil^l)  4jJL^I/ ^m(2jjJI  IjLla  JL^JlslJ  ^jJU/  ^ИЛ! jjLj^  a/4 

.lZjLUj jjjjjjJj  ^juCJJLLiJ  (4jS/>J  ^£llj  L/jjs^tJ^  S »  Aj  jST^/ 

Howcan  benefitfrom  the  water  energy  sources  togenerate  electricityp 

T^^U/  ИхЛ jj L(^u0  i^ljJefLM/lj  ^mLj^iSl//  ^UxJi  JjJjj  (j^^  ‘  /(j*i 

When  water  pushes  through  turbine,  the  /fxis  of  turbine  will  rotate  and  that  will  lead 
to  rotate  large  electric  generators  to  generate  electric  energy. 

^^^CtJjjjjjjl  (_^Lc  (jfj jjj  (JJ  l^jjJI j!  (/yL>  fi'U! (J-bjxj  j/  LjYyLxiJ/ jI  jjjjiiJI  i—dl>  fi'LcU  djicl^l  SjLlljcYIj  /^ 

.4j  dtx  jjJ,!  SjiySI/  lZjIjJjIIjjjJJlj  iJjCJ  (^J-I/ 
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'  Explamhow  can  steam  (heat)  stations  which  generate  electric  energyp 

>V/  JjSjJ!  ^UaJ!  J^JjJ  (J  JjIIsjsXI  JcJlJ  i  aj^ 

There  are  steam  (heat)  stations  which  generate  electric  energy.  Theyare  burning  fuel 
to  operate.  The  heat  which  produce  due  to  that  will  convert  water  into  steam  in  huge 
boilers,  then  this  steam  which  has  a  veryhigh  pressure  rotates  the  turbines. 

These  huge  turbines  rotate  the  generators  which  produce  electricity.  Refer  to  the 
diagram. 

LiJjtJj  LZibyLc  dJjUyjj  jL^  (J!  fiUI  (JjjssJ  (J  4lC  dj^LJl  Sjjj^jl j.,«JJuaJj  Jj-3jJl  iJjJ>  (_J.C  (UcJtJ 

j-Udl  .^Lj-(^^l  la-lj-J  (jLc  (J-cJtJ  SjijS'  L—)  IjJjji  jjjJj  (J  Li JjJj  jJJ-^  iS^I^  ljLUj jjjjjjJj  (J  A  //  (jLc  ^LiJl jLje.Jl 

:JLiJIJSUJI 


eneirgif 

What  the  difference  between  steam  (heat)  stations  and  Nuclear  energy  stationsP 

?^^Ijj.(^^I  ^ИлЛ  jJjj  J  SujjjJI  ^ИлЛ  LuU^jtjj  JjLIsjbXI  (ju  JjJJI  Lo/jaj 

Theyproduce  electric  energyin  a  similar  wayto  those  in  the  steam  stations.  Butsome 
difference  following: 

(j^Ij  iLjLijj jjj jjjjj  (^  fi'U! jL^  A л.(Ру jLc-tLjnl  4jj>L  (j-o  ILjLss^JI  lIiILi >L L  (^  djj-SJ  l^jJLJYI  IbjjjJI  SlsLUJI  ljIU /^ 


ij-A  (jniLjjYi  (JjLaJI 


Steam  (heat)  stations 

Fuel  used  is  fossil  fuel. 

jlJtJI j!  A,g  lH  (JJo  (JjjJ->l  ^J-^JLdLiUl  JjSjJ! 
^iiU,  II  i^L^cjJI j! 


The  energy  used  is  enough  to 
convert  water  to  steam. 

jt  fiLli  ^UdJ! 

.JLc  t.  i  /A  . 


Nuclear  energy  stations 


Fuel  used  is  The  nucleus  of 
heavy  element  atoms  such  as 
Uranium  ^^^U). 

Sj-aJL^-iUl lZjIjUJI  iUjJ  jl^  ^J-JbjLm/l  И  Л_ў.3^1 

.  (23S)  (Ju 

The  energy  produced  is  very 
enormous  and  very 
contaminated  if  cannot 
controlled. 

(oJ  /J/  ljL>  4jjJLaj  ljj>  iJbLa  4j^bJI  kJllsJI 
.Ljc  SjUuUI  у/й 


2 
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*  *  *  Uranium  is  a  radiated  element  denoted  by  (U).  It  consists  of: 

(U-238,  U-235and  U-234). 

(J^-234 ^  JJ-23S ^  U-238) .  LhyLtj  //  ^  U^ (c  ^ 

Wbatis  the  fuel  used  in  NucleRr  energy  stntions? 

T^JjjJ/  ^LbUsJI  (JjLLj^  fj ^jLseljJii  JjJjJI jjiU  /U14j 

Fuel  used is  The  nucleus  ofheavy  element atoms  such  as  Uranium  (^‘^^U). 


.  U  ~  233 iJVa  .1  Ijdf  tlj  •  tl  ^jj! jj^ 

Define  the  enrichment process?  How  can  this  operation  have  doneP 

T^cJu  i  ^Sj  ^jjuljjgl  4.uL^  (J^L^  / (ji 


The  eniichment  process;  is  the  process  separated  elementatoms  such  as  Uranium 


and  assembled  it. 

Itis  done  in  several  ways,  in  clouding laser  or  spread gas  or  centrifuge. 

jJ^J! jl^j>yl  ^jLiJI jllt  Mi  lylyl  jJJJI  .'L^  SJlC.  guj  U  ~  233 Ijt^gl^  jjt !  c  ^  Jjj  (cc  i 


^  ~^enewable  £net0y  .^outees 


Whatare  issues  made  the  use  of  renewable  energy preferableP 

TSjjjssiilj^  ^ЦлЛ ^IjJI (2^  2 " SjjLssiil  ^11лЛ (JlLm.> 

1-  Because  it  does  not  exhaust  (finish). 

2-  Itis  clean  energy  (not  contaminated)  contrary  to  the  fossil  fuel  which  has  gases 
when  theyare  burntand  then  gases  contaminate  the  environment. 

3-  It  can  existlocally  on  the  contrary  of  fossil  fuel. 

4-  Low production  costs. 

^lXjJt  ^LuJ  iSglXj  Л1з  (f)  .  LJLcl..  X^Llc  O^Xj  j!  jglcj  (Ғ)  .XsyLa  ^  Sj  U, ;  (f)  Лз1и  L^^  (f) 

S.L^ 

(20 19/1)  List  the  most important  of  renewable  energyp  hiuIjjUu,  /^2j>12j 

1-  Solar  Energy  Technology. 

2-  Wind  Energy  Technology. 

3-  Biofuel  Energy. 

4-  Tidal  energy. 

.Jj^lj  lU  iJlL  (^  .^J^!  Jjjjjmuu  (^  .^LpiiJUU^  .iiuucuUll  iJUJI  (j) 
Drawdiagram  explain  the  most important  of  renewable  energy? 

Tl^juJI  ^ЦлЛ)  SjjusxXI  ^gsjj  АА 

The  following  diagram  explain  the  most important  of renewable  energy 


■Lf“ 


Ite^ne^iA^^fibie  so-ujrces 


1  1 

p—  lLjb^_>J  V  1_L±» 

WincJ  energy 

I  (1)  I 

^  *  j.  _nJ  1  |_La 

d  ....  ...  .-.11  1  Ь..!  i 

Tidsil  ■energy 

Biofusl  energy 

3olsir  onergy 
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What  the  properties  of  solar  energy  technologyp  kiihJi 

1-  Itis  easily  available  in  most parts  ofthe  world. 

2-  Ithas  no  negative  side  effects  on  the  environment. 

.dJjuJI  d-yJLu)  LZj/jjSLt  Lij-L>  (2)  .^LxJI ^  (1)  s  d^^J^JI 

What  are  the  Belds  of  investing  solar  energy  in  our  lifeP 

LuLt^  ^  ^Ьитш^шЛЛ  UsJ LcmijLM)l  uj^Ljb^  (^La  / (ja) 

Ip  investing: 

1-  Solar  Energy  Investment  in  Electricity. 

2-  Solar  Cell  Heat  Applications. 

Warming  and  heating  water  technology  (solar  boiler). 

Water  punfication  by  solar  energy  technology. 

^laLL^J! /^ 

.(d-^IJI  ^L/,!  ^JajjJI^  ^1-21  (JLLc  lZiI gj/A  г //  djiax  (2)  ajJ^s  djiaT  (1) 

Solar  Епегйу  inveslment  In  Eleclrlcily 

How  can  solar  energy invest in  ElectricityP  T^L^ijUpj  niuii j.jjuj ljU/u^ 

The  solar  cells  which  are  also  called photovoltaic  cells  is  derived  from  the  function 
ofthe  solar  cell. 

.lJjiJj^bjJ^aJI  LyLiej  LaijI  duu^iLo-JJI  LyLtieJI  2yL>  (jj)  fiLj^.^/  A-jJj^ (J  ^j-^'O-^^-JJI  ^LL^J! /^ 

Soiar  ceii 

Whatis  photovoltaic  meantP  And  what  is  it  consistingp 

flyUjSU  4.0.!^ (J'jJ  IjU 

The  word  (photo)  means  light  while  the  word  (voltaic)  means  the  electric  potential 
difference.  On  this  base. 


The  fundamental  function  of  the  coUar  ceU:  \fs  to  convert  the  solar  energy  to  electric 

energy. 

The  solar  cell  (photovoltaic  cell)  made  of: 

One  layer  of  thin  semi-conducting  matenal  such  as  silicone.  Addition  to  some 
impurities,  such  as  phosphorous  or  boron  at  certain  rates  in  order  get  a  certain 
combination  to  convert  the  light  to  electric  energy. 

Thin  layer  on  the  surface  which  prevents  the  refiection  of  sunlight. 

The  celiis  covered  byglass  board  to  protect it  from  the  atmosphere  effects. 

(JjjjotJ ^jdLu)! (Jc  4j.J4La-JJI  (jLb  ^j4jLJYI  IJLi  (3j-s  (^-*j  (lLLjJ^)  LcJjlj  f. j-jJ! (jjjJ)  /^ 

2^  d^-^4LfJJ/  duLU! 
i(fya  Uj^Zj  d.uni-cJJl  dJLtiJ! 

dJijju)  L—LLjUb  Uyjj-Jl j!  jjA-nuJI  (JJf  L^/jjJ/  (jjoju  LpJ!  L-BLfibJ  .(jj^JuJI  (JJj)  dJLfsjj-a  duUi)  j/j-a  (j-f  ^ Л iL  - 

.4^Lj-^ ^LLa  J/  f  j-fU!  (JjsBj  dJujt-f  (Jc 

.f  j-fbJ!  ^jj)l^xj/  ^J-cS  4aj  ^  4a  (/LaJ  - 

.4jjjU/  l1)Ij±jLJI  (Ja  LiJjLcsJ (Ji'Lpj  ^jJL  Juuc-c-jjJ!  4JLfJI  (2^  *  *  ” 
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What  is  the  basic  function  of  the  Solar  cellP  ^jlui  Juc  IjLujaU/^ 

The  basic  function  of  the  Solar  cellis  convert  the  solar  energy  to  electric  energy. 

What  are  the  different  between  simple  battery  (dry  cell)  and  solar  cellP 

fiiuiJeuiJI  AgUJfj  (tuUt/l  ^lUJ!)  t!  2 ^IU,  fl  LjylL>yl jJi 

They  all  which  proiide  us  direct  current  (DC)  but  the  difference  between  them  is  the 
drybattery  works  on  an  electro-chemical reaction  which  converts  to  an  electric  current. 
However,  the  solar  cell  works  on  the  sun  shine  energy  in  order  to  obtain  an  electric 
current. 

‘L/ISlJI  Ujjlj  jbUs  gl  AjjUjgill  ^.эИлЛ  (Jjstj  2 tl  (—Byti>yl  (jj  ^Lu  (jLUsju  (jLu'yl  (jj  |<и^  /^ 

.^Lj.^^^1 jLdJL  d-LUiLjc-JJ!  dj^LL^J!  c/^seS 

Мапу  cells  will  be  combined  and  used  forming panels.  Explain  thatP 

r^L^L<u4  ^ljJl  l^  ^  ^l^mJI  Lyl^JI  (JA  JjJJtJI  UU  /(jj) 

The  electric  potential  and  current generated  from  one  cellis  insufficient  to  supply 
enough  electric power.  Each  cell generates  between  (1-2  watt)  which  is  small power. 

cyfjLi  jJjj  Sjj>IjJI  4 _ JLfJ!  (jj  jj  4u3jyJI  4^Lj.^^I  ^jloJL  4jjJLdJ (^4^  Sjl>Ij  4JL>  jjc  jJ^jUI ^Lj.^^1  j^^jJIjjLjJI  (JJ /^ 

.4иицийЛ}  jljJl  (J^-fi)  (_/j  uj^J  If^Lo  (J  (J^^jj  lJJjJ  4JLJL3  Sjj£  (jij  (1—2  Wcltt ) 

Whatis  the  purpose  of  connecting  the  solar  cells  in  series  or  parallelP 

^(jjlyiJt  ЛўйЛ  2j  <1  U  LjL^I  -Ujj  jja  ^jbpUt  La  /iijlSj  fju 

Connected  in  series  in  order  to  increase  the  voltage  from  the  system. 

Connected  in  parallel  in  order  to  increase  the  current produced. 

.^LJ!  ^Lj.^^^1 jLjJ!  SjLjJ (^IjjJI  J^.jSj  4^uuuc-JJI  LyisJI  jyc  4j^LJI  ^ujJjJJ!  SjLjJ ^IjjJI  /^ 

If  the  number  of  solar  cell  connected  in  series  increased,  explain  how  the  voltage 
change  with  the  increasingp 

dajJjjJljluS^  jJSJu  lSjl^ ^J^J  ‘L^“^J3JU  ^  ^l^jJI ^JajJjJI  ^-um-c-JJ!  LyUcJ!  JjLCr  jIjJI  ISI /Ijll ^  fja) 

The  voltage  from  the  system  will  be  increase  as  following: 

Vtotal  =У1^У2^- 

i^jLuJ  gl^jill  Als^jgl  LSLkH  4g^l  ‘LuilpJI  (jJ  k£.j..ojgLI  (jyi  УуЦсИ  4,и1рЛ jliaa  /^ 

^total  =  ^2  ‘ " :4J%tII ysj  ij^jjJt  LuluiIpJI 

If  the  number  of  solar  cell  connected  in  parallel  increased,  explain  how  the  electric 
current  change  with  the  increasingp 

TlfLc  ^UJIjUjJIjIjlIa jJUu  i  aj^ <  1қ  jfy ^  iJjljsJI (^/.c  SlUjjjJI  ЛулсмЛ  иУ1лЛ  jjlc  jIjjI  ISl /j-o 

The  electric  currentfrom  the  system  will  be  increase  as  following: 

hotal  =  /1  +  /2  ”1” 

4y£jSJI  lJjIjUjJI (jjLmj  (jjljjJI (/c  LyijJI  jy3  ^иЛ (/^! jl-jJI  (jJ 4cj.^j^l  jj3  ^LJ! jUjJ! jljSa  jI-Jj  /^ 

hotal  =  4  +  ^2  +  ••'■■^yLUiyj 
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Claiss 


Example-: 

Ifyou  know  that  the  dimensions  of  a  solar  cell  are  (4  cm  x  6  cm).  Calculate  the  power 
received  by  the  solar  cell  (the  input power)  if  the  cell radiation  power  fallen  on  the  cell 


equals  1400 


Watt 


A.LUeSi 2 л  17 1 1  1л tf  ж  6cm)  jLjui isi 7(104^^^  L^mai)  Ifju^ 

(1400  Wattlrrf  )  A  ^LsLMtYl Sj^m)  dUJl^ /jJ  (dJJljJI  ^jJJI) 


A  =  4сш  X  вст  =  24  cw}  =  24  x  (10  =  24  x  10  ^  ш^ 


•••  Pin  =  i  X  ^ 


=  1400  X  24  X  10“^  =  336  X  10“^  =  3.36  Watt 
Example-: 

A  solar  cell  in  the  shape  of  a  square  (0.2m  x  0.2m)  If  the  value  of  the  solar  radiation 
power  fallen  on  the  cell  equals  1400  ^nd  the  generated  current  by  the  solar  cell 

is  0. 16 A  and  the  potential  difference  is  12V as  in  the  following  diagram,  calculate  the 
efficiency  of  the  solar  cell  to  convert  the  solar  energy  to  electric  energy. 

A  =  0.2ш  X  0.2ш  =  0.04  ш^ 

Pin  =  ixA  =  1400  X  0.04  =  56  Watt 
Pout  =  Ixy  =  0.16  X  12  =  1.92  Watt 


77  = 


out 


Plr 


X  100% 


1.92  192 

q  =  — —  X  100%  =  -—0/0  =  3.4% 

56  56 

Example-: 

If  the  conveiting  efficiency  of  a  solar  cell is  0.12 i.e.  (12%)  with  a  surface  area  of  the 
solar  cell  of  0.01  m^ .  Calculate  the  output power  if  the  power  of  the  solar  radiation 

fallen  on  this  cell  is  1400 

^uAi).4-jJ/  ^LfJ^jJ  Jij  ^^/-^iiLCJ^  (12^)  (^!  0,12  iiu/s'  /j/  t(10Sij^  LuZ-z^/)  3(J/Ja 

.(^4*00  j тть^ )  (^^/шии  djJ^J/  ^jji  J-Cr  Jas/^LiJ/ ^juL^-jJ/ ^/лшлоУ/ sj-u) j/jju  (j/  /^J^  ^j^/JcJ/  ^j-oJ/  L-iuiL>/  /0. 0 \тть^ ) 

=  ix  A  =  1400  X  0.01  =  14  Watt 


7]  = 


out 


in 


X  100% 


12%  =  X  100% 


••  Pout  ~ 


14 
12  X  14 


100 


168 

Тоо 


12  X  14  =  Pout  X  100 


=  1.68  Watt 
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"Solar  Ш  lleat  rpplications 

List  some  application  of  solar  cell heatP  laitaM  jjUf^i ^  ju£ 

1-  Warming  and  heating  water  technology  (solar  boiler). 

2-  Water  purification  by  solar  energy  technology. 

^LX.3jxJl^  fiU!  Cf) /^ 

■  jj-uLjujJI  j-BlIaJI  ptjjLLuiJj  aLjJI  JLgstj  Ljj>yLj^j  (f) 

What  is  the  solar  boilerP  t^guu^i  o  l^i ^  U 


t 


The  solar  boilei^  is  a  complete  system  and  consists  of  many  parts  used  to  collect  the 
fallen  solar  radiation  and  applied  its  energyin  the  heating  water, 
especially  when  sun  is  shining. 

dpjljMJeJI  41:2^1л.(/1  d^u^iLiCu^Jl  4ЛиЛУ1  ^  (JuCJLluiJ  dJuol^L^  4  ajtAla  ^L-C 

.^^jaLC-fiLJI  ^  L  jLj,  SjZd  /yL>  lZjj-l^I  4l£iJS^ 

Certain  metals  are  used  in  this  system  These  materials  are  anti-rust  and  painted  with 
a  black  color.  Explain  thatP 

A  ^  iJju^*)l£'l  (JJa  (JjJJLj  4j  /A<i  jjLjl^  ^JseJLnJ  ijLLc 

Thatit  absorbs  the  largest  amount  of  solar. 

Mention  some  of  the  means  currendy  used  to  punfy  water  by  solar  energyp 

r^vu<L<u<<<-//  ^^LIsJLj  ^LjJ!  ^L^jlLmU /  JIj /u»^-/ i  jCJil  jjlc  /(JJ) 

a.  Indirect  method  to  purify  water  with  solar  energy. 

b.  Directmethod  to  purify  water  usingsolar  energy. 

djJsejJI  l1)Ijl>jJ dujjyUI  4jjLjj.^^^I  d-sLUJIjjjSjj djLi  jucuLJtj  ^LUJLj  ^L^!  ^u/j&l/ SjuScL^I^j^  4jjjJsJI  (1) /^ 

.4jui4LC-JJI  LjyL^!  /Lc-jlLjcLj  L(/uLjZjj 

^LjJ!  (jjj^ui^dJ  SjScLpc  4juj<L^b-JJI  djL-HYl  (J-cdLLjad  1^ш(шм/1шСшм/Л  ^^/A  LLj  ^LjJ!  ^jJL^uJ  Sj-ScLjJI  4^jjJsJI  (2) 

.(уЕ!  cLc  (J!  LJjjj^jj 

£nei/0rf  y'eehnoiog^^^^ 


Whatis  the  basic  function  of  wind  energy  technologyp 

^^LjJI  рл£  Ij^ yjdia  /Ijl 6j  IjlSj  fja 

Depends  on  the  investment  of  wind power  to  rotate  air  fans.  The  fan  is  connected  to 
an  electric  generator  enabling  the  core  ofthe  generator  to  rotate. 

jJjuCJ  4 L^  (C  4j>^^j-c^yJJ (J  ^LjjJ!  Sy-3 jLc-ElucI  (^jLc  JcJuU  ^LjjJI  4 j  laT  /-с-С  Ij-yc  a!/E 

(2019/1)  What  does  the  wind  energy  technology  source  depend  onP 

T^l^l  ИИз j,  Iff'ta  »l.<LLtj  /ij  2019 /jM 

The  wind  energy  source  depends  on: 

The  speed  of  the  wind  which  shouldnot  be  lower  than  d.4  m/s. 

And  must  continue  forlonghours  in  the  day 

SLCj-m)  (/j  J-cJ*J  /^ 

.  dJjjJ^  lIj  1л  L-LiJ  Lpjj^  (Sjd^  (j  /  <— (S,  4  m/s)  j£.  (jLaJ  V  dJJjjLc-)  (jj^  (jl  (l) 

2yL>  dJjyJj  LijL.cL.LiJ  (jI  (2) 
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Jgiofuel  £uet0ff 


Define  biofuel  energyp  т(^улл/1  j^JjJI)j  u  /^ 

Biofuel  energy:  is  the  energy  obtRined  from  a  live  creature  either  plant  or  animals.  It 
is  one  of  the  important  renewable  energy  resources. 

.SjJLSsjill  S  t! ^  у!  a  y<Ud/ 4^/ў;Р>  1^1  d^Lu  lIjuI^  dajtcJI  lIjLuI^I  ^jjo  Sj-c^L^!  ^U^J! j-л  :(^jj.seJI  jj.3jJI 

Dquid  fuel is  available  in  two  types  list  themP  ru»jSji^pj  ^  jjijJt /cjHj  ^ 

1-  Efhanol Fuel:  It  can  be  obtained  from  sugar  cane,  sweet potato,  corn,  dates  etc. 

2-  Biodiesel  fuel:  Itis  extracted  from  plants  which  contain  oils  such  as  soya  bean,  palm 
oil,  sunflower  etc. 

fjLuu  (JLuLJJ  Sjlc  LuJyLsm  (J  JuulIx^vj  juuJlj  SjjJlj  SjJstJI  IJsLLuJlj  jSlucJ!  :(JjLmJI  (JjJlJjyi  Jj4s 

.LuljLuiaJI 

.Ljijjjj  jaLCufJ/  SjJb JJ  (J-c>jJI  lZu jj  Lj^a^  t/  (Jj-3  JJc  lujjJJI  (Js:  J-jL^!  luLsLuJI  ju  ^jUsJuwJ  ^(Sjji^JI  (JjJijJI  Z)S^S 


r 


yitiul  enevQfj 


Define  Tidal EnergyP  UjyJij  лИ  y  u /Ь14 ^2»12j  /ц^ 

Tidal  Energy.  It  can  be  benefitfrom  the  obtained  by  benefit  from  the  tidal 
movementin  the  seas  and  oceans  to  generate  electric  energy. 
.duLjj^.^/  SlbLL^J!  t-uJjJ  luLuj jjjjjjjj  jjj^lj  jJ/  SiSJ> jLcHluI  d-JLc-c  (j^  /^ 

Whatis  the  basic  idea  of  tidal  energyp 

Or:  Explain  howis  the  tidal  energy  investing in  produce  electricity  energyp 

^jJ-^lj  jJI  1^l>jJLl^  j^LtcYI Sj£aJI  Lc/j-c 

TAi^Ljj^.^1  А-зИлЛ ^Ltjl ^  лЛ!  l^j>jJj£jj.c.tu.iJ  i  aj^ /dZil7j  ^ jl 

The  basic  idea  is  there  will  be  a  large  difference  between  the  levels  of  water.  This 
forms  a  large  source  of  energyif  we  consider  millions  of  cubic  meters  which  are 
subject  to  this  movement  This  can  be  used  in  operating  turbines  in  order  to 
generate  electric  energy. 

(JjLS  (J^uiiJ  ijJJj  f.  j.^  (^J  LU  LJuusJ  Ij  jLj>uII  ^  jJj^!  lulBj  jth  6  >ij  ijJI  lulBj  ^  ^LJ/  LUjuaJLj  (j!  j-olujl  (jLc  Sj^ilJl  ^jUJ  /^ 

.d.uLj.^^1  J-BLIsJI  JL^jJJ luLlJj jjj  (JjJLJj  L^Zo  SjLjyl ij^cJ  <-^си>  S ^LL  1 1  jjJjju»  dJ^jUt-j  ^1-Л,1  LUjuiJLo  jJoLojSejlj  ^LdJjl 
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pvoblems 


If  the  converting  efficiency  of  a  solar  cell  is  (0.17)  with  a  surface  area  of  the  solar  cell 


Watt 


of  (0. 01 Ш'^).  The  power  of  the  solar radiation  fallen  on  this  cellis  1400 — —.  Calculate 


the  output power? 

(0.  Olm^)  /(0. 1 7)  (0.2) ^Uj*ylj<jjju  ^2 :lu^ 

£.  tri.  1Лл  ^1400  jlfYt  )  t..l  ..,11  ^ л  Л,  П  c!  •  /^V/  Z.  t  л 


•••  Pin  =  i  X  A  =  1400  X  0.01  =  14  Watt 


7]  =  X  100% 


Pi 


in 


170/0  =  X  lOOo/o 


*’  ^out 


14 
17  X  14 


17  X  14  =  Pout  X  100 


238 


=  2.38  Watt 


100  100 

If  the  value  of  the  current produced  by  solar  cells  (0.5  A)  with  voltage  (10  V) 
whatis  the  output powerP 

^bLaJf  jfjU^a  (10  \0  (0,S A)  ^jJ ^jJjJ  (^JJf  jLjJf  jfj^-a  :2u*) 

Pout  =  /  X  К  =  0.5  X  10  =  5  Watt 

If  the  output power  to  solar  cell  is  (4  W)  and input power  (32  W)  calculate 
the  efficient  of  the  solar  cellP 

^uJL^JJ  JlsU^JI  JLj^j  SfiLA^ ^  L-cJ  (32  \/V)  dJUfjJf  SjjJjfj  (4  W)  kjLiiucuJ)  duJiscJ  Jl^LJcJI  SjjaJf  lIuIS' fSf  :3u*) 

P  4  1 

ту  =  X  lOOo/o  =  —  X  lOOo/o  =  -  X  lOOo/o  =  12.50/0 

Solar  cell  has  a  surface  area  ^.04ш^у^  provide  a  voltage  (14v)  and  current  (0.06A), 
calculate  ifs  elEcient.  If  the  sun  rayintensity  fl400  W  jw}). 

BjLmi  UJ  i^LdS'  /  (0.06j4}  ^JLB (14v)  Iji^lur.  /0.047П-  }  Aj.jm.jji  AjJl> 


,(1400  W jvpp }  ijjmMI ^IjmAi 


•••  Pin  =  i  X  A  =  1400  X  0.04  =  56  Watt 


••  Pn.,t  =  IxV  =  0.06  X  14  =  0.84  Watt 

out 


out 
Po 

7]  =  X  lOOO/o 

0.84  84 

7]  =  X  lOOo/o  =  —  0/0  =  1.50/0 


56 


56 
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Third 


Qnestioiis  of  chapter  ei|{ht 

Q-1  Choose  the  correct  stRtement  for  each  of  the  foUowing: 

1-  Some  of  the  non-renewable  resources  are: 

a.  Tidal  energy  b.  Wind  energy  c.  Coal  energy  d.  Hydrogen  energy 

/.Z.13j  -1 

A^LLy  (c)  ^fls  (d)  Я^Иу  (c)  .^LjJf  Я^Иу  (b)  .jjjJfj  jjf  Я^Иу  (a) 

2-  Which  of  the  foUowingis  a  renewable  energy: 

a.  Natural  gas.  b.  Oil  c.  Solar  cell  energy  d.  Nuclear  energy 

iSjJj^sJill  ^U^J! jjl.^^a  jJSj  d^yl  dJlaYl  ^/  /lZjUj  -2 

Л  ЬУШ!  4JIL  (c)  .V^/  jjJI  4JIUI  (d)  .  Id^sJI  4JIL  (c)  .АлЛ  (b)  .^jt^ljUJI  (a) 


.4^ 

3-  A  solar  ceU  is  made  of: 

a.  Titanium  b.  /iluminum 

.ij^^yLuJf  (d) 

4-  Solar  ceU  converts: 

a.  Heat  energy  to  electric  energy. 


c.  Carbon  O  d.  Silicone 

:^уз  AJi^Jf  /l1)1/j  -3 

.ij^^JjJf  (d)  .o^^fSJf  (c)  •j>jj '/ ^  (b)  .^A^olTjtff  (ti) 


b.  Heat  energy  to  light  energy. 

c.  Solar  energy  to  light  energy.  O  d.  Light  energy  to  electric  energy. 

IdAlUI  d^ssj  Jl  dJLSeJI  /Ijldj  -4j 

4£LU  dl  H  (d)  .  dl  (c)  ^LU  dl  4^/stJI  (b)  .4^Ljj.^^ ^LU  dl  4^/stJI  (a) 

.4^Ljj.^^ 4£LU  dl  H  (d)  iLsljJ^I 

5-  A  Uoating  generators  use  in  the  seas  to  generate: 

a.  Hydrogen  energy  b.  Tidal  energy  c.  Wind  energy  d.  Solar  energy 

сЛо~^о~^~41  iJ  dcjLLxxd  l1iIjJjJ,I  /1 1 1 -J 

.jjj^lj  jJI  ^LU  (b)  iLjljjdl  .4xu<ui-JJI  ^LJsJI  (d)  .^LjJI  ^LU  (c)  .jjj^lj  jJI  ^LU  (b)  ^LL  (a) 

6-  ТЬе  best  fuel  for  nuclear  reaction  is: 

a.  Cadmium  b.  Radium  c.  Thohum  Qd  Uranium 

^jl^^jJf  iZjjdaXf  jj  OU-AJLtdf  jjJjJf  -б 

.^jMfjjgf  (d)  :.^fjjdf  .iJijMfjijgf  (d)  jjdf  (c)  .injjjfjJf  (b)  .iJj^jf^f  (a) 

7-  ТЬе  energy  generated  by  movement  or  falling  wateris  caUed: 

a.  Bioenergy  O  b.  Water  energy  c.  Solar  energy  d.  Nuclear  energy 

dLJf  Lj  л  ...jf  4yiJ>  jjjj  SjJjxif  ^LlsJf  -У 

.^UfiJlUf  (b):.^fjdf  .iijjJf  iJlLJf  (d)  .4j.j..jSJf  iJlIdf  (c)  .isUf  iJUdf  (b)  .<;j^f  ^lUf  (a) 

8-  The  rate  ofmaximum  energy  received  in  one  second  in  each  square  meter  (solar 
radiation  power)  overthe  surface  ofa  solarceUis: 

,  ^„„Watt  .„„Watt  ,  ^„Watt 

a.  1200 — b.  1000 — ^  c.  1400 — ;-  d.  1100 — ;- 

m^  m^ 

((^jLxid  4x.x<x.C-jJl  4JL^JI  (/c  ((JLXLcJJ!  ^LjL2i>yl  ShJ-Mj)  d^J  Sd-^  IjJl  4^LxJI  ^  4-JjLxiJI  ^jcJ^JtJl  S  ^/U  t/  -8 

1100  Watt/w?  (d)  1400  Watt/w?  (c)1000  Watt/wd  (b)1200  Watt/wl  (a) 

1400  Watt/'rrd  (c):.^fjdf 
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9-  The  converting  efficiency  of  a  solar  cell is  (0.17)  for  an  area  of  (0. 01  m2).  The  solar 
radiation  intensity  is  (1400).  Th^ower  produced  is: 

a.  2.2  Watt  b.  1.8  Watt  ©  c.  2.38  Watt  d.  2  Watt 

A ^Lz.2i>yi  SiJ-2ii  (O-OIttT  J  4 j  д.  A  4.>  {0. 1 7)  Sf-  LdS'  4j-Jicf-^  -Q 

:j»  ijjLAJu  (1400  Watt/rr8) 
23QWatt  (c).^^ij^i  2Watt(d)  23QWatt  (c)l.QWatt  (b)2.2Watt  (a) 

10- If  the  current generated  bya  solar panelis  (0.SA)  with  a  potential  difference  of 
(lOV),  the  output power is: 

a.  6  Watt  b.  S  Watt  c.  8  Watt  d.  4  Watt 

:j»  (1  ()  1/  (0 ,3j1)  jLciJI jlS  U!  -1 0 

5  VKatt  (b):i^!j^i  4  (d)  8  V/att  (t-^S  VKatt  (b)6Watt  (a) 

11- If  the  output power  of  a  solar  ceU is  (4  Watt)  and  the  input poweris  (32  Watt),  then 
the  efficiency  of  the  solar  ceU  converting  energyis: 


a.  4.S%  ^^b.  12.S%  c.  S%  d.  S.S% 

4j  — < .  L  II  4jJiJJ  4.bIU  SjLdS'  (32  IWatt)  4Jb>!jJI  ^jLlJlj  (4  Watt)  4*  — < .  —  ■  4jJscJ  4j>jLscJI  SjJisJI  lUIS  /j/  -11 

12.5%  (b)  .ulj^l  S.S%  (d)  S%  (c)  12.5%  (b)  A.S%  (a) 

Q-2  If  the  number  of  solar  cells  which  are  connected  in  series  are  increased,  explain 
how  the  amount  of  the  output  voltage  is  variedP 

SL^  ^^jLssJf  4лл)ўт jfjuc  jCtb  i  ajS' L^  ^  dlpll  (У1£:  ^Jsjjjtl  L2scJI  2 

The  output  voltage  will  be  increase. 

.^fjjJf  fjylSeJI  Jzjj  JJlC  4j^LJeJI  4-LlJjjiJI  jfjJJ 

Q-3  A  glass  layer  is  placed  on  the  solar  panel  when  it  is  manufactured.  What  is  the 
advantage  of  thatP 

fdJJS  (j.a  aJjLaJ/  La  .L^LlIi JlU  ^си.а.мЛ  4ПаеЛ ^LajJ!  j.a  4ti(t>  /3j16j  :3fja 

То  protect  the  solar  cellfrom  the  external  effects. 

Ll)jj(jLjdl  dx-LiLC-JiJl  duJj^Jl  ^LfjJcJ 

Q-4  Renewable  energyis  preferred  to  non-renewable  energy.  Explain. 

TiiLJJ  aSjjLssiilj^  ^ljSl SjjjszI/  SlsII^JI / з r /  Zj17j  Ijsldj 

1-  Because  it  does  not  exhaust  (finish). 

2-  Itis  clean  energy  (not  contaminated)  contrary  to  the  fossil  fuel  which  has  gases 
when  theyare  burntand  then  gases  contaminate  the  environment. 

3-  It  can  existlocally  on  the  contrary  offossil  fuel. 

4-  Low production  costs. 

.4SjjLajJ(j  4  Aj  U,  1  4.а11з  L^^  (J)  (4:7  i  UkjUa  (j9(T)/^ 

.L^j>Lul '  4j  IIC:  (4)  .  g/jfc.  4>11а  (J)^Xj  jl  jSLoj  (2) 

Q-5  State  the  basic  function  of: 

a.  Solar  cell  technology.  b.  Wind  energy  technology. 

.^LjJI  L(j>jJjCj  L^JeJ!  L(j>jJaSu  :j.a  (JC  Ja.£  /U^jS'JI  :S(ja 

a.  Converts  the  sun  lightto  electric  energy. 

b.  Depends  on  the  investment  of  wind power  to  rotate  air  fans.  The  fan  is  connected 
to  an  electric  generator  enabling  the  core  of  the  generator  to  rotate. 

.4^Lj.y  4.3LL  (Jl  jjjo-JLII  a jjJj  43LL  (Jjjsoj  (3)0^ 

.(JLj.^X -l/joj  4  ! 7л  4>Jj-ajjjjLj  (J  jLjJ!  Sj.3 jLajJLjjj  (jU  JLaJixJ  jljJI  S,  :7! 7  (Ja.£  1-1ла  j)  (f) 
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PHYSics  оғ  шшвт  m  авши1 
соммшсдтюм  mmioioeY 

atmospheve  ami  its  eontenH 


Whatis  the  atmosphere  word  meanP 


L)/^ 


The  word  atmosphere  is  referred  to  the  air  cover  which  completely  surrounding  the 
earth. 

.  ^  Lj  4l^  L>J  4jpf^j  V/  Sj.^Ij  '^L  /  ^  (—ВУ1с  ^jJLsJ  ^  LlC  j-d  Jh^ 

Define  the  atmosphere?  <^>Ш1 


The  atmospheii^  of  a  mixture  ofmany  gases  surrounding  the  earth  which  connected 
to  it  because  of  the  gravity.  The  mixture  has  constant ratio  of gases 
such  as  dryair,  which  contain  a  constant percentage. 


^U  /j  4j.(/jy1  Sj^L  dJuLj 


LitljLiJI  jjuiLjsjui  j^  jut  ^ Д»  ^L-c  jui  уИ  (m-BylAJi 


_  .4 j.^/jy1  4jjjL^I  iJjtSj 

Whatis  effect  of  the  unbalanced  activities  ofhumans  on  the  polludon  of  atmosphereP 

AdL^jJI j^Ls U/j^ 

The  unbalanced  activities  of  humans  cause  the  pollution  of  atmosphere  due  to  the 
changing  of  natural percentage  of  atmosphere  gases  which  cause  the  global  warming. 
Accordingly,  climate  changes,  floods,  melting  of  ice  in  north  and  south  poles  and  un 
natural  hurricanes  happened 

L^  J i*  i  iU  II  L^L>  (^jc^I  (—ВУ1лЛ  lZjLj^a  ииисШ j'LuLu  (JJJSj  (_^ju^I  (—ByLiJJ  IjL-uuBI  (-uJLuiJ  (jjljJilljyc  (Jj-udJl  Л1ЛиЛ  u/4 

.4BjJLc jdC jt^Ldj  < A  S  t!  ^  l1JL:^I  jlC  L—LujJ jL^^-(U2uIj  (JuLI ^j  4uj>LJlC  (jujjiJtJ  (-иШи!  (jJJIj  (^ljj^l  jujluuj>y1  lJJjP (J!  (^j! 


There  are  five  important  layers  in  the  atmosphere.  ListitP 

?(Jj.^l  (.jyix/l  (JjLSjU  JJLC  /Idl  1 J  ja) 

which  are: 

1.  Troposphere.  2.  Stratosphere.  3.  Mesosphere.  4.  Thermosphere. 

5.  Exosphere 
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*  ТАе  tRjjleTollow gives  a  compare  forfive  hyers: 
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The  Ozone's layer  at any layer  of  atmosphere  existPAnd at any highest be  The  largest 
concentration  of  ozoneP  List  ip  benefitP 

fLauJ/j-B  Tl^ (jf  ^ujJjy/  jj/ /fjai 

Ozone  in  the  stratosphere. 

The  largest  concentration  of  ozone  at  the  height  of  (25krn)  from  the  surface  of  the 
earth. 

The  ozone  layeris  regarded as  a protection  forliving creatures  on  the  earth^s  surface. 

(25  fm)  ^LajjI л  ~p ti  лу  ^ 

.(CP) ^ўлЛ  ^  'у  'i' ‘  г  ’t л  I 4 

The  ozone  layeris  regarded as  a protection  for  living creatures  on  the  earth^s  surface. 

...  j£.  tJStJ  4JI^  4a(t* /jjl Vj  ^JJLc. 

Because  this  Layer prevents  the  harmful radiation  type  Cfrom  reachingto  the  surface 
of  the  earth. 

.  C ^yjt  4.f.£sL>J  y  'i'  ■^'  '/  //  JjS  OjLMiyt  tjj  ^1я.мУ1  JjLJeJLJ  fSjXj  t^y /^ 

Explain  howcan  Ozone  producedP  Mention  the  chemical  formulaP 

ТЛ^1л>^шс^/  ^j/jtX/jS^j/  fjJeJ/  (J  UjJjy/  jJju  <  ajK ^/J^J  /ц^ 

The  ultraviolet,  comingfrom  the  sun  ic  source,  absorbed  by  (O2),  molecules  which  is 
in  the  atmosphere,  and  break  down  into  two  oxygen  atoms  (0+0).  After  that  each 
atom  will  merge  with  a  molecule  of  oxygen  (O2)  producing  the  ozone  molecule  as  in 
the  following  equations: 

Zuj>  jjt  ij  Sj>jj>jJt  (CJj)  fjL^uLiSjyl  4JjJj>  Jp  jji  jjsJLcS  В j  A  juaJJI  jji  4.ajLaJI  4  ua  !  ( tt  i3j4  4лимУ1  j 

(^J  ((^з)  UjJjy/  Oy^zf  (Oj)  Ot:Je.j4-iSj/  dAjJj>  ^  SjJ  ^^JJu  LiJjtJj  ((/)~l~(/))  ^<5-^  lLI^AJu 

id^^LzJ/  Z^Llcu^/  (РиУА/лХ/ 

O2  +  UV  ^  0  +  0 
0  +  O2  ^  O3 


(2019/1)  Atanylayer  Ozone  gas  produceP  Tojpyf  uUJa  j.,  J  j/bl4j 


Produced  in  the  stratosphere  layer.  And  The  largest  concentration  of  ozone  at  the 
height  of  (25km)  from  the  surface  of  the  earth. 

•(U^y/ (j-^  (2S lcm)  ^Ijsj/ (/£■  uj^  /~//^^(/ j)^/j ufS-44j^^j/jZL4sJ/  4g  <A  ^ /^ 
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Communication  Systems  Units 


Whatis  benefit  of  modern  communication  units  buildingp 

TdjyL^^/  A  /<1  ^/шЛЛ  SjJ/JJ/ 

То  expand  all  over  the  world  and  transmit  sound,  data  and  images  and  various 
information. 

.(^^j->iy/  Lij/j/.;i^/  j-o  jjjjtJ/y  //y  //  (JJj)  lZj/jIjjJ/  Js <  Jls/^ ^vJ/jlJ/  fi'/-^/ JjLjjJ / ^ 

What  consist  of  modern  communication  unitsP 

TJJjJ^J/  JJ^L^^Vl  d^jjjj^  UJ^JJ /1j14j  ^jaj 

1.  Transmitdng  unit:  It  is  responsible  for  converting  signals  from  the  information 
source  (sound,  image,  data,  etc.)  to  electrical  or  light  signals  (electromagnet  waves) 
so  that  they  become  suitable  to  transmit  through  the  communication  channels. 

2.  Communication  channel:  Itis  used  between  the  transmitter  and  receiver.  This  can 
be  wired  or  wireless. 

3.  Receiving  unit’  Itis  responsible  for  extracting information  signals  which  comes  from 
the  transmitter  and  convertingit  to  its  original  form,  as  it  was  before  transmission. 

ijLu)! g!  idjjuus  jbjjuj^)  LijLijJLjtXI j.ijj^b  ^Lui'yl У/ўлУ  j.c  SjL>pl  Pj)  jJLujyl SiX>^  (1) 

.dJ^jLL^^/  ГУ/  S/ЛЗ d-c..u)/2uo  cj^zf  (d j uai  ( A /jiJLcJj-i^ l1i/j>Ju^)  d.jjj^  j/ 

.duj^JLuv  ^jl  duj^JLu!  uj^  u^  u^-^.3  (J-f-tiJUaJ, /j  (jU^jJ/  (ju  J^jjJ/  dJLuuvj  ^f/  *l1^ ~ V/  SLJ-3  (2) 

djJLc  lIju/J' (JjJ/  (/-(^'У/  //^2v  2^  /-^Jj-*-3  (J-MjJ/ (jj9  Sjj/jJ/  lZjLjjJjlX/  SjL-Л/  jj^yL>ji-M)/  dJjj-^sJ,/  Sjj>jJ/  :2/ишаЛм)У1  Sj.>j  (3) 

(J.y3 


List  the  Types  of  Communication  ChannelsP 


T^Lj^yi  J/j-i3  ^/jJ/  /(j*) 


1.  Wired  Channeb:  consist  of  tree  type: 

a.  Twisted pairs:  These  are  two  parallel  isolated  wires  which  carry  signals. 

b.  Coaxial  cables:  Itis  made  of  two  metal  cylinders  with  the  same  center.  The  first 

cylinderis  a  flexible  cable  specially  designed  to  transmit  data. 

c.  Optical  Fibers:  These  are  designed  to  direct  the  light  according  to  inner  total 

reflection  phenomena  for  the  lightinside  the  optical  fiber. 


2.  ^^ireless  channelsj  This  is  a  means  of  communication  which  depends  on  the 
electromagnetic  waves  between  the  two  ends  of  the  communication 
points  (transmitter  and  receiver). 

a.  Earth  waves:  These  are  radio  waves  travelling close  to  the  surface  ofthe  earth.  So 

sometimes  theyare  called  surface  waves. 

b.  Sky  waves:  These  are  used  in  long  distance  communication.  They  take  different 

patterns  accordingto  their  frequencies. 
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(/^2j12(JjIJj)  -^lj-il  (-^yij  (jJ-^  Oj^j  (JLf^yl lZjIjJj  (1) /^ 

.^LJyl  J 3 < « (jLoj  gj  /j-^  lj/jJ~^^  Oijlj-^  0~^  ^l^~^  <^1У1м)У1  ^ja  ^Jj  (з,) 

JajJ Cj-^  lLLLu!  (J£.  (/_^*У1  ^ IjLo-Oyi  ijSjJ,!  (^JssJa  (JjJLUiJjLa  (JjJU ljt^M,il  Jyc  (^-dJLZJ  jj^LI  iZjlj-JjL^I  (Jj) 

(JjjssX! jljLaJI  i  ^lij  l/^lj  (JJ^  4jJjLa  4^/u>  J_c  ^L-l£  ^Jij  JjLtH  Jjljla^uJYlj  <  JJjLc  SjLo  4j  J^jslj  LhljjJjtJI 

.^LcJ^eJ!  ^jjjiJ  ^JjL^.  SjLcj 

-^jj^^jtl  cJljl9l  (c) 

.'lZiLj>jJI  (jjj  (jLcjJ  LZiLcjJjtJI  (JSjJ  ^LJLJlJa l-LsLiJj.^^^ !  lZjLj>jJI  (/c  L-Lc-ZJtJ  (JL^^jcjJ  ^dL-Jcj  (ji  !^и.^1лсУ1/1  Jl “у/  lZjIjZB  (2) 

.^jLc-j^J!  lZjL>jJI  (b)  .4m^z^VI  lZjL>jXI  (2) 

What  consist  of  Coaxial  cables.^  fi j^i  jijiu/i  -мЬ-^в-,  /3j16j  ^ 

Itis  made  of  two  metal  cylinders  with  the  same  center.  The  first  cylinder  is  a  flexible 
cable  specially  designed  to  transmit  data.  This  cable  is  situated  inside  an  insulated 
material.  The  next layer  i.e.  the  second  cylinderis  a  metal net  which  is  regarded as  the 
earth  wire.  The  lastlayeris  an  insulated  material  to  protectall  the  inside  wires. 

SjLc  dj  txj ^fc-T  lZjLojJLjlJI  (JSjJ Sra  lZULu)  (j£  ^LyC  (/jYl  SuIjJo-jJYI  ijSJJI  (jUss-Zc  (jUZJJUjt-c  (jfZJ Ijlfu-Lil  (j-c  i—aJLzj  /^ 
.4jI-cscJI  (jJsjJl!  SjjLc  SjLcj  (JjjssJ! jJLjLoJI  l  Slij  jjfS-lj  (jyJ^Yl  (JJ-cJ  SujJjt-c  (j-C  ^LyC  (J^J  4.sLLII  SuIjUucYIj  i  SjjLc 

Drawthe  diagram  explain  the  types  of  communication  channelsP 

?2L(^Y1  lZjIjJs ^IjJI ^jJajj  /(j^ 


Communication  Channels 

I 


j  ii<  1  ,j.  1 1 

Wireless  Channels 

Wired  Channels 

Д_1  J  Ld_LuJl  i^L^_j|All 

|Г||1 

.^.il  ^LJV< 

1  J-L  iJLll 

Sky  Waves 

Ground  Waves 

Optical  Fibers 

Coaxial  Cables 

Twisted  Pair 

Whatis  the  advantage  (benefit)  of  coaxial  cablesP 

T^jjj^JI  lZjIjJjLsJI ^aIj^IuliI  (j-a  SjjLsJI  Oi/u^ 

This  Dnd  of  cable  is  used  to  transmit  signals  with  relative  high  frequency. 

.42L*JI  LZjljjjiJI  lZjIJ  lZjIjL-JiYI (JsjJ /^ 

(2019/1)  What  are  consists  of  optical  fibersP  i-aJJt  jjUjSie  j  La/^j-, 

L  The  core:  It  is  a  glass  or  flexible  thin  transparent  material  in  which  the  light  is 
transmitted. 

2.  Cladding:  It  surrounds  the  core  of  glass  and  reflects  the  light  to  the  center  of  the 
optical  fiber. 

3.  Coating  buffer:  Itis  a  cover  which  encloses  the  optical  fiber  to  protect  it  from  the 
damage,  breakage  and  humidity. 

,fi j-JiJI  4^  с/ХСи  j-JCL!  4jLlj>  ^jJ SjLi  j!  ^L>J  ^Ll^i—-JL!I  (f) 

<  S I HjS/  /I  H  (Juju  ^j,L>jJI  igJL  ttjju  ajLi  (2) 

iZjgjjll  ju  (У  ,  II '  ! II  tSjJLj  Lj  i^ljjl  аЦллЛ  f2) 
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Mention  th^benefit  of  the  Claddingin  optical  fiberP 

r  t!  ^  SiJjLs  U  /l1i14^ 

То  reflects  the  light  to  the  center  of  the  optical  fiber. 

i  //  i  аШ J-^/o  f- 

Whatis  the  basic  function  of  the  optical  fiberP  Whatis  it purposeP 

^yJ-^  (JjJLi  (^jJ!  Ijl^I  U  /^ 

It  designed  to  direct  the  light  according  to  inner  total  reflection  phenomena  for  the 
lightinside  the  optical  fiber.  Used  for: 

This  is  widely  used  in  optical  communication  which  enables  transmission  of  signals 
for  long  distances. 

IjJl  ^j-iil^JtJ  У/  hj-p^  /^ 

d^LLsJL  ^L-(db  (jsj  Ijj>  Sj-ulj  (-ijLSLiiJ  s ^ ,  //  (jjljLfvyl 1 1 1  rv/ 

of  wiveless  waves^^ 

Wireless  waves  spread  outin  the  airin  two  different  ways.  Mention  itP 

JLgtlMiylll  Jj /jUlLu  ' 

Theyare  the  earth  waves  and  the  sky  waves. 

.^yU-iiJI  LljL>yJlj  4a.^b^Yl  LljL>yJI  (jCia-jjJi^-j  j-JeJ!  d-x^LuiyUI  lZj L>yJ I умЛо-и  /^ 

Define  earth  wavesP  jj^nHi  u 

Earth  waves:  These  are  radio  waves  travelling  close  to  the  surface  of  the  earth.  So 
sometimes  theyare  called  surface  waves. 

.4j  11  L—iL>yJL  ULj>I  L/^LJlj  IjJ ^Ja-uj  Sujj_s  (/Л-ит  Sb^ulj  L—)L>y-o  idj^fyjyi  L—)L>yJI /^ 

Whatare  the  properties  of  earth  wavesP 

▲  iZjL>^JI^ljLcJ  jca  /(j^ 

1-  Itis  crust  of  the  earth  surface. 

2-  They  travel in  shortrange  because  they  travel in  straight lines. 

3-  Its  frequency  will  be  less  than  200  MHz 
,  (200  Hz)  (_pl  j.2jS  (3)  ^ 7 jj, л  /л. '» I  L^L—jjl  L—j—j iSjU  (2)  ,^__),уУ1  —L,  j.<  yjj,s^)—L.LfS  (1 )  Tj yLijS /^ 

The  earth  waves  are  not  able  to  provide  communication  only  for  short  distances. 
Explain  thatP 

?(JJJS  (Jilc  (jjULxiU  yi  (jjyL^^yi (j^U ^jLi jU  4j-U^yi  (JjL>jJI 

Because  they  travel in  straight lines.  Therefore,  they  travel in  short range. 

.jJjyl ^Ja-u)  LU-Xusj  L—U-xnJj  d-cj  a  JsjjJa.^ ^j-J/JuLj  L^y /^ 
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Оп  what  does  earth  waves  sending power  dependsP 

iZjL>^XI  iJLu^!  uL^lXJ  j^yic  /fjat 

It  depends  on: 

1-  The  nature  aerial. 

2-  The  frequency  of  the  transmitted  waves. 

3-  The  power  of  the  transmitter. 

(3)  LZjL>^pl  (P)  ^  *-'/  ^  (i)  '(2^  jLiJixj 

Whatis  the  properties  of  sky  wavesP  t^jUuJI  jjL>jnjLujg,  /суо 

1-  These  are  used  in  long  distance  communication. 

2-  They  take  different  patterns  according  to  their  frequencies.  The  high  frequency 
waves  (НҒ)  have  the  ability  to  reflectfrom  the  lonosphere  layer.  This  enables  them 
to  travel  fora  longdistance  transmission,  in  thousands  of  kilometers. 

3-  While  to  the  waves  which  have  frequencies  higher  than  НҒ  is  the  microwaves. 
These  waves  have  the  abilityto penetrate  the  lonosphere  layer,  and travel into  outer 
space.  So  they  are  used  in  the  satellites  communications.  These  satellites  receive 
the  waves,  and strengthens  them,  and sends  them  back  to  the  earth.  These  are  used 
in  the  mobile  phones. 

■  L-LlllJ  JLlAJ  iZjlj  (1) 

.(lZjIjLojJu^JI  l-BV!)  ВЛлви  lZjLbLjjlj  .j  T A  V/  ^  ji  ‘L  JjJjLH  Llgic  lZjL>jLLb  t  L^ljJjLl  Ljllj  jI A  IT'l-j  JsL^J!  lLLL jllJ  (2) 

lPjlZhlJ  IlJJ  L  j  LL  gl  LLaJLJjjp-MjJjjSl  JJiLl  jIjL>I  ^jSljJlJ  (^jgjLa)  l1jLj>JjJ  (Jlr^  2^^  JJjLH  lZjU  l1j2jJI  (3) 

(J-cxLuij  J!  SjLc/j  Liilj>yXI  j^JLauLj  ^j^L tljl^  й  *yj e.! : fljl л  *yl i  г/ ^ 

.^LajJI  u-dsly^l  ^ 


c 


iytjobiie  phone 


Mobile  phones  are  one  of  complex  technical  devices  due  to  accumulation  of 
electronic  circuits  within  a  small  area. 

.SjHL(jss  SL>Luiua  lyjJI  L-jLLcjJ  SuLdjJI  4j(S(  H  SJl^^YJ /l S Л  uSJL^I JL^^j>  2jtJ  ^ 

What  are  the  mobile  phones  consisting  ofp  sjllji  ^-ljlj  ^L.»yi  luLjSUi  ju£  /lzJ4j^ 

L  Electronic  circuit  containing  a  processor  and  memory  chips. 

2.  Aenal. 

3.  Display  screen  speaker. 

4.  Кеу  board. 

5.  Sound  receiver. 

6.  Speaker. 

7.  Battery. 

.Sg'UJI^  2^x11  ^Lbj  (jjissj  ^UjjiXJL  SjJIb  (1)  /^ 


.SjjLLJI  (7)  .4£Ls.jJI  (6)  .lUj,.JI  ИхЗУ  (5)  4>2  (4)  .jb yj!  UiU  (3)  .JIjJI  (2) 
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The  satellite  rotates  around  the  earth  carrying  electric  devices.  They  are  used  in 
communication  and  scientific  purposes. 

They  are  used  for  the  following purposes: 

1.  Communication  satellites. 

2.  Scientific  Satellites. 

3.  Military purpose  satellites. 

yiy  xyi ^  lZjIljuc^  Sj.^j>I  ^1шСшЗ ^ 

.djj^^jjLjtJI  ^^j^  jj^C'^iJ  dj-c.  l  ( ^Lcs!  ф  .d-LcJ-c  dj-c l jLc-s!  O  .lZj^L^  dj-cLi^ jLcs!  tL^^L^jLLMjj 

Whatare  properties  of  Communication  satellitesP 

tSJL  d^^LseJ!  ^Lccl fljLc.3  ^JLlcj  ULcj  /Ij-j 

1-  These  are  specially  designed  for  telephone  communication  and  the  satellite 
channels  and  to  transmit  data. 

2-  Theyare  usually placed  in  high  locations  (36000  Кт)  from  the  earth  surface  which 
is  higher  than  the  other  satellites. 

.LZjLcyJjtJI  JL^LoJLlII  lZjJ  la  lly  4 j  a  ^L^!  Lh'^Lt^  ГУ/  ^^jJsjJL! ^iJjJtjLj^Li  (1) 

.jLcsYl ^_/cl  (ЗбОООкт)  jyjstj  1л>  4jJLc  lZjLcLJ-jI  ^_/c  (2) 

What  the  purpose  of  Scientific  SatellitesP 

TSu^lxJ!  j^lj^*JI 2 £ij cili ^^tljl Yl fjSsjjU!  Lc  / Ijll j  jaj 

The  purpose  of  these  satellites  is: 

1-  to  monitor  the  weather,  meteorology,  solar  activities. 

2-  for  recognizing  international  locations  (GPS).  These  will  be  at  medium  heights 

.^_p-iLC-JJI  JsLjdJI^  cly-i'yl^  ^iSLi  II  4jLBjyc  (1)  i^_j2sjJLl /^ 

j U  7a  lZjLcIa^I  (_jLc  dJJJJ .  ( (/rPS)  4и,1лЛ ^ljJI  jbjLscj  ^LUj  (2) 


WhatRre  the  purpose  of  MiUtary purpose  SRtellitesP 


S^jji^uiJtJI  4^LLf^ljLc^yljLLcJ  fCJ  /u^ 

1-  These  satellites  rotate  in  special  orbits  at  relatively  low  heights  to  survey. 

2-  Таке  photographs  of  military  positions  for  the  purpose  of  spying,  and  others. 

.ja/L-nLSLlJI  y^.^-LiLiLJI ^ljJljjj'^in  1ў  Lu-JiJ  41LIj  lZjIjIj-o  jjJj  (1)  iLfpj^jLZjj  /^ 

lZjLcLLj!  ^_/c  Oj^  (2) 
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Qnestions  of  cbapter  niiie 

Q-1  Choose  the  correct  stRtement  for  each  of  the  foUowing: 

1- The  atmosphere  is  composed  of  a  mixture  of  several gases  that  exist  with  each  other 
in  percentages: 

a.  variable.  &  b.  fixed.  c.  eqnal.  d.  nentral. 

iL—iu^Uj  (3j-^  SjL>IjJI  lZjLlJj  LhljLiJl  Jyi  ^jaJLssdio  jjJ  JiJj>  jJb  (^Jjr^!  (—дУиЛ  -1 

.h)  iLyljj^l  .4j .d  .SbjLuiULo  .c  .djuls  .h)  .Sjullo  .3. 

2- The  Rtmosphere  hyer  which  contRins  Ozone  is  CRlled: 

a.  Mesosphere.  ^^b.  Stratosphere.  c.  Troposphere.  d.  Exosphere. 

iUjJjYl  4S У  (JjJl^ (_pl  3j-^L  ‘-^yl-iJI  dS it*  -2 

.jiS uijSljSuuJI  (h))  iLulju^l  .ji S uij-uuS'Yl  (d)  .jiS uijjjjJ!  (c)  .jiS uijSljZjuJI  (b)  .jiuLuujjfJI  (cl) 

3- The  highest hyer  in  the  atmosphere  is: 

a.  Stratosphere.  b.  Thermosphere.  c.  Exosphere.  d.  Mesosphere. 

lZjLuJ^  /^l ^  1  -3 

.ji (i  м<^  Mj  ^y/  (c)  (d)  r?  uuf  Mj  ^V/  (c)  (b)  d  u<p IjuuJI  (a) 

4- The  means  of  connection  between  the  transmitter  and  the  receiver  is  called 
commnnication  channel,  and  it  can  be: 

a.  Wired  only.  b.  Wireless  only.  c.  Wired  or  optical  fibers.  Wired  or  wireless. 

ij!  (jSiouj  yi ~Vl  SLlb  f^Ouuul  qJaJLuiJ/^  Ju/jJ!  J^jJ!  MJuuoJ  -4 
.AuXLu/j  AuXLu/  'J  (d)  ^Lul^^stJI  .SlXJlu/j  ^uXLu/  'J  (d)  s ^  ll^l  ^uXLu/  (c)  t-. ^  o  ^uXLu/  'J  (b)  L. ..  o  AuXLu/  (a) 

5-  Axial  cables  consist  of: 

Two  metal  cylinders  with  insnlation  between  them. 

b.  Three  cylinders  and  insnlation  between  them. 

c.  Metal  net  snrronnded  with  insnlation  material. 

d.  One  metal  cylinder  snrronnded  byinsnlation  material. 

.ttjic  SjLo  jj i'- ~ . "*/ tu  ",l  Lujij  (b)  .ttjLc  SjLo  Lo^i^  L  "'l  (a)  ^ jjj '/rll  LhiyijLaJI  u-aJLxj  -S 

SjLo  ttaLOj  CfilljuLta  iX“'lj  ^  '■“!  (a)  jiul^^jttl  .ttjLc.  SjLoj  ЖаЬка  SJlj>Ij  ^jJJju/  S  ;1л  U  ..,1  (3)  .SJjic.  SjLoj  ^LjLaaa  4Muixa  4SJjj  (c) 

.iJjLji 

6-  Optical  fiber  consists  of: 

a.  Eonr  layers.  Ф  Three  layers.  c.  Twolayers.  d.  One  layer. 

jja  lSj  J  II  L-ogJI  LuX^J  -б 

.lZ/LouJo  Lujij  (b)  .‘ujlj.^1  .SlJL^I^  а /i У  (б)  .Jjllaga  (c)  .Ll/Laga  lI/JLj  (Ь)  .ujLaga  (a) 

7-  Sky  waves  are  used  for  communications  which  are: 

Qa.  Longrange.  b.  Short  range.  c.  Medium  range.  d.  Long  and  medium  ranges. 

~,VI .u  7*\lt  4jyLc-uJI  LaL>^jJI  JioJtJLuJ  /IjH^  -7 

.^jJI  SuLfJtJ  (r)  jujljj^l  .^ujl  jda-u/jJa^  tSuJI  Sl tj  .  I  (d)  .^ujl  мЬ  и<ў1а  (c)  .^ujl  Sjijjy  4  (Ь)  .^jJ!  SuLtjtJ  (cl) 

8-  The  purpose  of  scientific  satellites  is: 

a.  Take  photos  for  locations  on  earth.  O  Monkoring  the  wcRther  and  meteorology. 
c.  CommunicRtion.  d.  Military purposes. 

R j  c.  / : II / л  Yl  ^иЛ  /^2 J 12^  -S 

.dLr)L^U4uU/  ^jbygcyll  (c/)  .lIjYU^YI  ^JabgC'Y  (c)  .Уу^1  f^ljjYlj  H  4уЗ)у}  (Ъ)  .djyabjYl  Г  (cl) 

.Уу^1  (jljjYl^  jaijU  II  (Ъ)  :Lyljj:^l  (Ъ) 
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0-^  (^rrect  the  following  statements  if  they  are  incorrect  without  changing  the 
underiined  phrases: 

4jistj  LtjipU  iZu^ /j/  iZiljLfJLll 

1.  Tiie  atmosyhere  is  mixture  of sases  which  aiihave  various  rates. 

Faise^  (correct is:  have  constant  rates). 

.i—t-mJjl jUtla  iijljLc  /  'fS  1^.;1а.  i_jifscJI  ^.sSLiJI  t—aJLLi  (1 

uiULj  lZj^Lc  tdJijlj  L—LuLidLj  *  <  iculj-^s^lj  ^LgC 

2.  The  atmosyhere  of  the  earth  is  a  homogeneous  mass  with  manyiayers  each  one  above 
other. 

Faise,  (correctis:  nonhomogeneous). 

.iLmjistZa '^/^  //  ijjIsL>  .  i  l^  ‘S,  *  \  lZjLsJs  jLutjlstZa  jLLzS' ^  ,  fjsjSLJ Lj^seJI  ^.зМяЛ  (2 

3.  In  the  PoDosnhere  iayer,  the pressure,  densityand  temperature  increases  with  increasing 
heightfrom  the  earth^s  surface. 

Faise,  (correctis:  densityand  temperatuie  decreases  with  mcieasing height  fiom  the  earth’s 
suiface.). 

>L.  ...  ^LaSf'yl  SjLiJ  ^l^sUI  dULfly  JajLJiJI  jljfJ  "'^/l//  js  У  j  ^  t3 

.^Lij*yl  SjLju  Jljj^cJI  Ui  II  Jlcj  d^  tU  idll^L>  ^Lyc 

4.  Stratosyhere  iayeris  recomized  byip  content  of  free  eiecPons  and lons. 

Faise,  (correctis:  ip  content  of  ozone's  iayei). 

.OjJjSJ  ‘LaJj  ljL^  1^1уЛ>Ь^1Л4а  У  LLj  *^lJjL>  SjLf£  .tSjLjyjlj  Sj.>  LjUjySjl UrlUL>L  J  *.<aSl,ij«JI  jLZcj  (4 

5.  because  of  the  effect  of  Uitravioiet  of  twe  (A,  В)  on  oxygen  the  ozone  is  generates. 


Correct 


.  ^L>j  ^Lf£  ‘OjpSI  jJjSj  (jfsesUjSI ^  (S.*  В)  !  'tS  J4**i!*ll  i3U  SjtsjYl  jiSLZj  (S 

6.  The  sPatosyhere  iaver  exisP  at  the  middie  of  the  atmosphere. 

Faise,  (correctis:  above  of  the  atmosphere). 

.^jissj^jjJjl  s s I L*  Sj-B  ^SS '.  LU  *4jIjL>  ^Lf£  .i,^^^stJI  tS^iiJI '  J Ti л  us>rJ  j  ..'^IjLjjJI  j s *  L*  (() 

7.  The  thermosphere  iayeris  recomized  byiP  abiiity  to  refiectradio  waves. 

Correcit 

J >j > ‘j*  .Sj^jljJI  LjgyJI  j  Jc  LfLJjLSj  ,<J  **'^yi  jSiL*  jLijS  (7 

8.  A  communicahon  system  consists  of  three  basic  units. 

С<жғес( 

j  >J  >  Jj*  JjLf£  .jjj  siLjjl  tJjljLS.^  LsSiS  *'fj3  Lj^l  fj*  ~ll  dfL*!**  jjgjs  (S 

9.  The  surface  radio  waves  are  sometimes  caiied  the  sky  waves. 

Faise,  (coriectis:  the  earth  waves  orthe  surface  wave). 

'jL>^pl jj >L* //  *л1>^р1  LpJia  yJsj  •'.  LU  *jixJ^i>  ^Li£  .^jjLastJI  Ljg^pU  Sj>L*  nJI  ^j^jlfJI  LjL>gl  ij£  UL,>I  .flU,  (Q 

.duu(2sj))fl 

10.  Communications  sateiiites  heishp  are  veryhigh  from  the  surface  of  the  earth. 


Coirect 


.JUtjJtjjj  JjLf^  .f_,yyl l*jL>  yJLc  tSj^UjjSSJ  4**л1 , II  ,1лЗУ1  LjLcLaSj  (1 0 
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Q-3  State  four  atmospheric  gasesP  сЛШ/  ^  jj/;U  ^j/jSjJ  :3^ 


Oxygen,  nitrogen,  Argon,  the  carbon  dioxide. 

Q-4  State  the  main  atmospheric  iayersP  Tiu^p/j^/  JSUJ/  jXjhd^ 

1.  Troposphere. 

2.  Stratosphere. 

3.  Mesosphere. 

4.  Thermosphere. 

5.  Exosphere. 

X X ^  xi  idi  'XJ-^jx4^  .ji^-Mtjs/jUiLl/  Pfj  ^  j.i^p/i  ffj 

SQ-5  State  the  characteristics  of  the  foiiowing  iayers: 

1.  Troposphere.  2.  Stratosphere.  3.  Mesosphere. 

.jiA-MtjjiX/  ffP  "'j  “P /^  "'J  X  /^  ifj  •^X'y/  ‘“•I  •.  •/—  /!  l1j/j^.a^  jXj/ 

1.  Troposphere: 

-  Ifs  higher  about  14km. 

-  The  pressure  and  the  density  decrease  rapidiy. 

-  The  temperature  aiso  decreases  at  this  iayer  at  a  constant  rate  caiied  fixed  decrease. 

For  instance,  the  temperature  decreases  about  6.5oC  for  each  kiiometer. 

-  This  iayer  forms  80%  of  the  atmosphere.  It  is  the  most  upset  iayer. 

-  AJi  ciimate  phenomena  take  piace  at  this  iayer. 

2.  Stratosphere: 

-  Ifs  higher  about  (1 4-50)  km. 

-  The  pressure  and  the  density  iess  than  IstLayer. 

-  Ifs  temperature  increase:  From  {—60°C  )  to  (— 15°C). 

-  It  contains  the  ozone  iayer. 

-  Itis  at  about  the  middie  of  the  stratospheric  iayer. 

3.  Mesosphere: 

-  Ifs  higher  about  (50-90)  km. 

-  The  pressure  and  the  densityiess  than  2nd  Layer. 

-  the  temperature  is  the  iowest  which  equai  to  (-i2CfC). 

-  Its  gases  are  heiium  and  hydrogen. 

Q-6  whatis  OzoneP  Where  does  it  existP  How  does  it  formP 

lijjXlj  jj/j  fj.>jj  (jj/j  ^OjJj^j-^  /j  :6)jM 


\Охопц  is  a  gas  consist  of  three  atoms  union  to  be  (09 
Ozone  in  the  stratosphere. 

The  iargest  concentration  of  ozone  at  the  height  of  (25km)  from  the  surface  of  the 
earth. 

that  the  uitravioiet,  which  the  sun  its  source,  absorbed  by  (09,  moiecuies  which  is  in 
the  atmosphere,  and  break  down  into  two  oxygen  atoms  (0+0).  After  that  each  atom 
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pw7y  merge  mth  a  molecule  of  oxygen  (O2)  producing  the  ozone  molecule  as  in  the 
following  equations: 

(j  Sjjj>jJ,I  ( (D2)  lyLSi^LaSjYl  dJjJj>  JLl3  Jo  B j  ^jJ  jjumJ!  Jo  ^jLoJ!  f!  (Jj-3  d-x-JYl  j 

((^^^)  OjJjYl  dJjjj>  (jj^J  ((^^)  ^  ^^j-u  Lijjuj  (0^0)  (jjjj  (J!  dJjjjJ!  ^jji 

id^LJI  ^uLlcj.^/  ljJjLJI 

o.^+uv^  0  +  0 
o  +  o.^  o 

Q-7  from  what  are  the  contents  of  the  modern  communication  systems  and  what  is 
the  function  of  each  oneP 

TL^  4ajP[^  La^  ip^Xj  fLa  ‘7fjj> 

L  Transmitting  unit:  It  is  responsible  for  converting  signals  from  the  information 
source  (sound,  image,  data,  etc.)  to  electrical  or  light  signals  (electromagnet  waves) 
so  that  they  become  suitable  to  transmit  through  the  communication  channels. 

2.  Communication  channel:  It  is  used  between  the  transmitter  and  receiver.  This  can 
be  wired  or  wireless. 

3.  Receiving  unit"  It is  responsible  for  extracting information  signals  which  comesfrom 
the  transmitter  and  convertingit  to  its  original  form,  as  it  was  before  transmission. 

SjUIJI(LjbLu  ijjj^  iSjj-(^)  lIjLojJLJI jj.^4xa  jo  ^Ljyi  Jjjssj  ^/jjjJ/  Sjj>jJI ^j  :(l1)1  7j)  (JLmjYI Sj.>j  ( l) 

.dJLcJLZuJ,l  (JLx^Yl SLlsj^  JL-Mjjif  (jj^J  (4j-LidJj LuL^jj^^ l1)L>jj})  j!  d^uLj.^^ 

.d-t^JLu)  J j!  (jj^j  (j/ (j^-Qu)j  JySjLiJlj  (jLxj-l/  (jyu  J^-jJ/  dJLuLvj  а!,!  SLis  (2) 

luIS' (jJJ! (/(JY!  (J/  LiUjtJj  (jLxj-l/  S,^ljJI  luIjjJjJ/  ^Livl ^^j^jL>iLi4)l (у£.  dJjj^J,!  Su>jJI  tJLj-SjL^YI SlJ^j  (3) 

.JLmjY/  (Jj.3  ^lJc 

Q-8  State  the  types  of  wired  communication  channelsP 

xjlpjJI ^l^l /^2xl2j 

a.  Twisted  pairs. 

b.  Coaxial  cables. 

c.  Optical  Fibers. 

S .  t!  ubLJSI  (c)  .Sb jijjxXI  bijljJjLaJI  (b)  .ЯьЬ^^ХЛ  illyLu.yl cj., 

Q-9  whatare  the  main  contents  of  mobile  phoneP 

^jl  3:  t!  i^^sLjJ  jLLjjjuUjJ/  LjLJj^I/  Lc  /iZj  1 4j  :9ijM 
L  Electronic  circuit  containing  a  processor  and  memory  chips. 

2.  Aerial.  3.  Display  screen  speaker.  4.  Keyboard.  5.  Sound  receiver. 

6.  Speaker.  7.  Battery. 

.SjXtJJtj  ^LlII (JjLJj  (^jisaj  yjjjiSJI  yjtj  (f) 

X  jib  .  t!  (7)  .4£La.MiJI  (7)  .  ~j  L!  dbaV  (S)  .^yLaX!  ^^jJ  (f)  .j^jjlH  ^имЬй  (S)  .^ljgl  (2) 
Q-10  state  three  satellite  usesP  T^LbaJijLaJSL/  (йУХалХам1  а,%‘ jXjlIOjm 

They  are  used  for  the  following purposes: 

1.  Communication  satellites. 

2.  Scientific  Satellites. 

3.  Military purpose  satellites. 

.4jjS/(LxJt  jjbljSSil  4a.al jLa.91  (3)  .АолХа.  4a.al jLa.Sl  (2)  .  ~Xi гУ  /  аЬ.аЬ,аа jLa.^1  (1) /^ 
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in  Power  Systems 


Induced  Effects  in 
Submarine  Cable< 


“Л !л  а1  Я^1^  ^ 

.^jHl  ^LmJLLmjIj 
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Geomagnetically 
Induced  Current 
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Scintillation 


